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1900 10 ; Council, 1914-1 fi), Oj-hnj->ivoi-(, Ihurow Wothi 
1010 Rl’DGE, Clifti'les Henry. 

1S02 t Ul’SSELL, S. G. C., Monk\^ 11 W/, limtha’/uh, Fiul-voml, WukUvj. 

1019 St. Aubyx, Capt. .Tnhn G., c/o Sir Charle.< McGrigur (ii Co., 39, 
Fiin,ton,-stre€.ty Haymarkd, S-W. L 
1905 St. QiJiNTix, W. IL, Scanipton Hall, RiUuxjtoii, Yorh. 
loot; SAMi'.'iox, Colonel F. Winn, llo, Tannsjidd-road, Sydenham. 

1910 % Sauxdkks, H.‘ a,, St. Ann’if, Ke.hpde. 

1901 SCHAUS, W., F.Z,S.,U./J?. National Ari(.sen},i, Wadiinyton^D.il, U.S. A. 
liWT t SCHMASSMAXX, W., Beakih Lodye, London-n ad, N.' 

1912 SCHUXCK, ciiai'les A., Nnrime, IVaLUniifta-il. 

1911 + Scorer, Alfred Georj^e, Hill Crest, Chilworih, Gaildford. 

1909 + Scott, Ilugli, M.A., Sr.D., Curator in Kntcnnoh^gy, UnirersHy 
Mnscum of Zooloyy, Cambridge. 

1911 Selous, Cullibert h\, M.U,, M.ll.C.S., L.R.CU’., Slea/ord, Foin 
Hill, Fai'Ldone, Dorset. 

lOllftSEXSETT, Noel Stanton, 24, de Vere-yardens, Ke}isiniitoit,N. S. 

1802 :|l Sharp, David, 51.11., F.ll.S., F.L.S., F.Z.S., 1887 -8; 

V.-Pres., 1881), 1891-2, 1899, 1902-3; Sec., 18G7 ; V’oirNctL, 
1893-5, 1902 4), LiucnHide, Brof]:vn.fntrst, Hiuds. 

1902* Sharp, W. K., (Council, 1912 13), The Hnnyahar, Cran thrrrnc 
BerU 

1915 Sh.vw, Dr. A. Eland, e/o R. Kelly, i^l^'i., Solicitor, 59, Smrnston- 
ntreet, Melbounit, Fictoria, Ausfndia. 

18SG SHAtv, George T. (Librarian of tiie Liverpool I'b'ee Pullie Library), 
Willuim Brown-street, Lircrpuol. 

1905 :|: Sheldon, W. George, F.Z.S., (Treasuker, 1918- ), Yonlyrcare, 
So\ifh Ci'andon. 

lOOOt+SHEniEARD-WALWYN, H. W., M.A., Daln^innk, Kinley, Surreif. 
1887t|SrcH, Alfred, (Council, 1910-12), Come;/ House, Chhwiclr, W. 4. 
lOU J SiME.s, James A,, Greemrns, Waodslde-road, JFyrx(/fnf/-;/reeR, 
JUssex. 

1004 j; SiiiiiONDS, Hubert W ,, Sifss(i:K bieu', Cnudwrla ad-iiardens, liinlirkhie 
Wells. 

1913 Sitwell, Capt. F., WooJer, Nortlvanhe.rlaml 

i!)02+SLADEN, P>ederi(!k William Lambart, 44, </<(•>/;/ re, tuc, Ottawa,- 
Canada. 

I;)02 + Sloper, Gerard Orby, F.Z.S., J.P,, Badminton Club, FUradilin, W, 1. 
IOOT+Slv, Ilarokl Baker, 1(5, Snssc.r-syuare, Brn/Ziiou 
190G t S4i.y.LMAN, Raleigh S., Eliot f.adye, Afbcmarle-road, BeHenham, 
Kent. 

1016 Smart, Capt. H. Dauok,., R.A.H.C., Shclhn, llnddersm* 
l)lo Smith, Adam Cbarlcs, Horton, Morninrjton road, WmAford. Green. 
lOOl Smith, Arthur, Cvnnty Moseum, Llnadn. 

1911 + Smith, B. H., B.A,, Frnnt Conrt, Frant, Tanbridye Wells. 
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10 1 H Smitli, I'iUrick Aubroy TTiigli, Sconuer lloxise., St. Gcrmins, C'm% 
W(dl, find iX, Jtniffiii’strect, lieiiyktj-.ifpture, W. 

+ Smith, Rolaml T,, 131, Queen’ a-road, WimUcdoii, S.W. 19. 
lOlO Smith, S. Gordcm, Eslf/n, CMiire. 

lUlH t Smith, 2nd Lititil. ’William rrootor, F.Z.S., lladdon House, Ashto,-, 

1608 SoiM', Kra-miiH Julm i5iirge?s, RR-MetS., 34, Fenidale-roud, //(>»>, 
ISBoJSocTif, l^ioluird, (Corscir,, 1800-1), 4, Mtqjesbnnj-court, Sho<)t-v,> 
Ifiil, l}roiuM)iu-ii, \.\V. 2. 

lOlC. I SowmtiiV, Lieut. F. W,, R.K.l)., 94, Alndie-dreel, Grimshj. 
lOOS + Si’KVKii, Kdwai'd R., Sidfjc.hHrst, Shenley, Herls. 

1010 Stanil.^nd, L. X., Teeudht, Vvppett' s-roud, M^iswetl Hilt, N. 10. 
1010 Stani,i:v, O'iic llev. Hubert (leori'e, Mo.rshjield yicurfvje,Cuidtf. 
1010 Stan'skiki.d, ('apt. T.i'slie RiumIou, H.G.A., c/o Ariiiy cturf AOtr-. 
riiih, r,di S.W. ]. 

1.^08 !' .Stauk.'-. L. B., M.R.C'.S., L.LI..C.R,, The. Limes, Snxtnley Junct'iKn. 
Kent. 

1010 ;[■ S'l HNToN, Rn[((UT, St. EdwiinVs, St. Munj Chnreh, Torijnay. 

1918 |■.STT^'^', Kev. Alfred T., AU S-'dJ Viatrntje, Biiyhtou. 

1910 1 St()NKH.\m, IIiuBi Frederick, Capt. lr>t Batt, E. Surrey Repi.. 
liciytile, 

1913 S'l'OKKy, Gilla rt, Dept, {if Aiji'u <dlnrc, Ctiiro, Efjiipt. 

1015 ;J; Stutt, (diailes EiiU'.st, Ktfiru, London rnad, Heiijafe- 
1801 ) j; Stuicki.aM), T. A. Gerald, StodhnAt, LunUun, Foirfoyd. 
lOlX) * Srriii), E. A. (.'., I'.i). Hnj’ 000, lO/m'oifrer, firifish tJiAumhiif. 

1.805 ■ Stud I), lb F., M.A., llO.lj., (hton, E.retey. 
lOOH SwiMRsTiiA, Gorn. .1., 1.4, Assistant, Tyansrofd Mnsetnn, rretorio. 
issi SwiNHOK, ('mIuiicI ('liarle.'’, M.A., F.L.S., F.Z.S., (V. Pres., 180): 
(‘uitM in, 1801-3 ; 1002-4). 4, Gunterstoiie-rotul, IFest Kendu'. 
ton, W. 14. 

1804 bSwiNHOK, J'Oiiest, 4, tLuiiertilone-youd^ Kenshujlon, W. 14. 
1870 J SwjNToX, A. U,, (hil; Ldlo, Brxid) field, iiumsey, li<itd.ii. 

1911 1 SwvNM'tUToN, G. F. AI,, (i nittpijipitu'i, MehcUer, S.-E. Rh{Hli;.da. 

1010 Tait, Rolit,, jiiiir., ILirlnn-'nifjh.ymid^ Ashtim-vn-Meysr:. 

1 iWS + 'rAi.u. IT, G., 13, .1 elheiuky-youd, Byoidd'ey, S.E. 4. 

1918 4 AVI’, Mr.'. Eleaimr E\ a, Loos, ss, ll irhlufm Wuy, EeeLtnham, Ker- 
1918 4’avv, Gapl. William Henry, F.H.A.S., F.lUiS.,' Loos, 8S, lVkJdi"i 
II r(7, BevLcnko )n, Kent, 

lOlfi Tatvhki.l, Leonard Spencer, 43, Spro.lt Hnll-road, U'unsh’l 
E. 11. 

ion +'rAnTZ, P. H,, C'r.////tuV/f, Finney, Middh.se.r. 

1011 '1 AYi.ou, bniiik H,, DnUiodl// Sintion, via AMnin, Qiteendmid. 

190.1 1 AAt.oii, 1 IkuiiU'; Harold, M.A., 1 ra7.,‘.7ine Volleije, Lfsed,s. 

1014 ^KMVE[ll.E^| Ueoinald, S/m ('pt' Hiuise, ii'tdtscoinhe, Soinci'sct. 

HU9 ^;TEMrLi3, Major Waikin, A’a.sf .I/eAseu, E.w{v. 
lOlOriHiiODALD, Prof. F. Y., M.A,, IFj/c Court, U>, Kent. 
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jlQl ThoMFSOK, Matthew Lawson, 40, (iut^furtl-sii'eei^ Middletihrongh. 

Thorxlky, The Jtev. A,, F. L.S., Hufjkendei^ (.hppici'-mtd, 

^'ofthujham. 

9(i7 Tir-LYARD, R. J., M.A., D.Sc., F'.L.M., Liiniean ifaeleay Fellow in 
Zoology, Kimaida, Movnt Erfiihjton, Jlonisbii, New South IVules 
911 :j;ToDi>, R. (1., 04. Hornse^-Ifine. Highgtite, N. 

'P 97 Tomlin, J. R. le B,, M.A., (CorNciL 1011-3), Lakefool^ HamlUoju 
road, Reading, 

907 \ Tonoe, Alfreil Krnest, (Councti., 1910-17), Aim'nff, Reigafe, Sunvti. 
()M DK LA Torre Bceno, J R., 20 , Broiul-stmd, New I'orl:, tJ.iS’.A. 
9 o 7 Traoardh, Dr. Ivar, The, Unirer.diij, Upuda, Sn'ede7i. 

[)i;i Tollett, Austin Augustas, The Hill Mu.Heitin, Witkij, Surreg. 

+ TtiLLOcri, Col, B., The Kiivfs Own York.dtire Light Infautrtj, 
Crown Jlill Hutment Caiup, Phjtnonth. 

800 I Tumaley, Henry, Cnstleton, Seo,rle~roud^ Fd.niham. 

lUO Tcrati, Conte Emilio, 1, i^iara <S. AleTi^andro, .Vilon, Holy. 

S 9 S t Tuknkr, a. J., il.D,, The H(nwr IFor Ilospiltd, Epuion, and 
Wickham d'etrace, Brinhane, AnstniLia. 

1 1 'ORNEK, Henry Jerome, (Col.vcil, 1910-12), 08, Drahef ell-road , 
New Craxs, S.E, 14. 

[)(Hj J Turner, Rowland K,, (CorNClL, 1909-10), British MiLsenm (Natural 
History), S- Kensington, S.W. 7. 

915 Tv'J'iiHR, Col. H. C., e/o Mr.s. TvUcm’, Jre.s.srs. (Irindljiv Co., 
rarlkment-sfreet, S.W. 1. 

893 Urich, Frederick William, C.M.Z.S,, Port of Spain, Trinidad, 
British West Judies. 

)04‘i‘J V auoiian, W., The Old Rectorg, Bcckington, pHilh. 

11 1 ;j; Vei'i'ch, Robert, Entomologist, e/o C.S.R. Co., Lindvla IWlls, 
Lantoha, Fiji Islands. 

ViDi.ER, Leopold A., The Carmelite Stone House., itije. 

Ill VlTALlii BE Salvaza, R., Locoig, PrakaiKj, Indt)-Chiii((. 

195* Waohkr, Sidney, F.R.C.S., Dane John, Cmilerluiry. 

197 ^ Wainvvrkjht, Colbran J., (Councji., 1001, 1912-14), 139, Jiamstead- 
road, liandsworth, Birinii/gham. 

118 Walford, LionelJulian, The Cacedry Club, PirrArdilhj, W, 

178 J Walker, James J., M.A., R.N., F.L.S., FBEi5rDENT, (V.Tues., 

; ■ lUlG; Sec. 1809, 1905-1918 ; Council, 1894), Aoramji, Lonsdak- 

mad, Siimmertown, Oxford. 

12 WALr,.A.GE, Henry S., 6, Kugll-road Villas, SunderlaMl. 

•14 Walsh, 3[rs. Maria Ernestina, Soekahoemi, Jara, Dutch East Indies. 
:4o*t1;WALsix«HAM, Tlie Right Honlde. Lord, F.R.S., (Pres., 1889 90 j 
V.-Pres., 1882, 1888, 1891-2, 1894-5; Council, 1890), Brilidi 
Museum (Natural Hisfonj), Cromwell-road, S.W. 7. 

19 W-ARd, James D.ivts, Liuiehursf, C'range-orer-Saiah, La7ies. 

'10 X Ward, John J,, liusinnybe House, Stj7ac7'set-road, Cooe7ilr\i. 
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ll«)8 WAiinKX liri'iUiiiie C. S., P/Z.v.'icof, Plh'ft Jlill-avmue, Lipidhir^f, 
lUOl t (JiKstaviis A.jB.Sc., F.C.S., At{o7irie, Stanhope~i<,,ii 

KHtum, jS'cfo So>ftJi Anstmlia. 

1014 X Watkusiox, (-ajit. tlie Kev. James, B.D., B.Sc., 21, Adhujton Ftu 
MfUidOKS, W. 4. 

101!^ Watson, E. B., The Gfriucje, Wiuthorpe, Newark, 

1018 B'atson, JoIjh Keiiiy, 70, Ashford-road, Withimjf on, Afanch ester. 
1014 Watt, N., Nf. Jfdtun JJill, Wimymuiy Nm Zmlnnd. 

1893]; U^KiiU, Jnliii C-.ope)-, SO, Dnhrlrh VUkvje, S.E. 21. 
l<87(Jt]:Wh;.srKiiN, K. Vonn::, 27, Fimhridiie-iiqtwre., Nofting HiUGutCy W,: 
1000]: WtiKDi.Kit, Tha BiiV. (leoige, il.A., F.Z.S., SECKKTAKy, 1911- 

(\',-PitKK., 1014), 37, (jioncedcr-plitce, W. ). 

1010]: W'jiiTK, Major I'M ward Barton, M.R.C.S., Welsh Mctropolitun 114 
lfu.<l>i!<(L ir/o7(A(/>v7i., Ctndijf. 

lOlH Wiin i;, Ronald Sniiif^r, Sadi"ji(n(ia Zslate, Matale^ Ceylon. 
lOld FtUdini.KV, Prreival X., Idrantiivvd, Jltdifax ^ and New CoUoi 
Oxford. 

1913 ■)■ Wiirj'i AK:Mi, Oscar, Ormidale, Ashlandg, Ashton-vpon-Mersexj. 

101 1 WniTTiNdKAM, \’cri. Ai'clideacon W. G., Gla.4on Redonj, Uppinyhni, 

1019 B’ehtti.k, F. G,, 7, Marine-areiOic., 

1917 ]: Wk'KirAM, Bl-v. Prebendary A. P,, East limit Vioaraff?., Hnj! 

In idij<\ StDiU'isd. 

190(J WicxwAR, Oswiii S., Woiidfox'd, ^f((i.tland Cresrent, Colombo, Ceylo, 
1003 I \Vlcf;ix.S, Clare A., .M.B.C.S., Wtitcoxnhe, Park Town, O.rford. 

189(1 ]; \Vrr,i';MAy, A. F,, Lone End, Wcstcolt, Diwkiiuj, 

101] ]; W[i,i.i a:^[.s, (J. B,,^r.A., Vort of Spain, Tri)mlad,a,ni\ 20, SlaleAj-ron' 
ithinJii’fid. 

lOlb Wn.i.iAJirf, Harold Panlr, 131, Qmen’g-rood, Wimbledoxi, S.W. 19. 
1010 Wn,si»N% Ft .-Col. R, S., Governor of Western Desert Proviiii> 
Mtr.so Mair«h, Eyijpt. 

1915 W’l.VN, Albert F., Library of McGill (Jnit'ersitxj, Westinox’r 
Montrud, Caioulii, 

1910 AVixteuscali:, J., »! 5 ’'oi(/f(‘ Klah Estate, Snngkai, Pernk. 

1801 * Wu!,(.i:y-Dud, F. li., MilUtri'Ule P.O., Alberta, NJV.T., Canada. 
1910 11. U'orsley, 31, Ayatc-road, W. 0. 

100.7 W oimniuni;!:, Frum-is Charles, Briar C/osc, Latehmore-areio' 
Gerivrds Cross S.O., Baris. 

lOl 1 1 I'rancis Caidew, JJ.A., c/o Ctdversily A/ios'earji., lh\ 

neporhiirnf, 0:i'fin'd. 

1918 tfk-Peacoi'k, Rev. E. Adrian, F.L.S,, F.G.S., Cads. 

1 ic'iroy,', Briyy, Lincolnshire. 

1010 WvTSMAX, R,, Qaatre Bra.s Ten aeeen, Bru.ccUes, Behjitm. 

1S92 Yl'CDai.k, William Henry, F.ll.M.S., 21, Bdle Isle-sfreet, Workingd^ 
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additions to thk library 

During the Year 1919. 


AiiBOTT (W. S.). [See McIndoo (N. E.).] 

.iu'XAXDBR {C. P.)- [See Keport of the Cauailiaii Arctic K.\]>e^Utii)U, 

' ' i<ji3-i8.;i 

\rii[Vii,Lios (Chr.)- Eine neun Ricnen-Art aus Xord-Scliwcdcn. 

[Eut. Titlskrift, 1914.] 

Neue odcr weiiig bekauute Coieoptern LoJigicoi-iiia. 14, 15, 16. 

[Arkiv for Zool., Band 8, 9, 10, 1914, 1916]. 

— Xcw species of African Lasiocampidae. and Striplmopterygiiiae 

from English collections. 

[Arkiv for Zoul,, Band 9, No. 11, 1915.] 

Diagnosen neuer Lepidoptercu aus Afrika. 10. 

[Arkiv for Zool., Band 10, No. 14, 1916.] 

_ Neue Ceram bye id en ans der SamnilnTig (1. van Koon. 

[Tijdschr, vour Eut., LIX, 1910.] 

- Results of Dr. E. Mjoberg’s Bwedisli .Scientific Expeditions to 

Australia, 1910-1913. l2?. CftT«Tnbycidae. 

[Arkiv feir Zool., Rand 10, No. 23, 191 7.J 

— Svensk Insektfauna. 1. Acoleata, 

[V'e.spidae, Scoliidae, Mutillidae, Sapygidae, 1918.] 

Srcii.sk. Insektfaiina, 2. Ortlioptera. 191.8. 

Sveijsk. losektfauiiti. 9, Coleoptera, Phytoplnaga. Upl>s:da, 

1917. The -hitlior. 

— — [.See LAjrr.< (Sven).] 

li.vc'K (E. A.) and Pembeutov (C. E.’). The Jfediterranean Fi'iiit'fiy (Crm- 
tiiu capitata Wicd.)in Hawaii. 

[U. S. Dept. Agric., Bull. No. 536, Jan. 1918.] U. -S’. Ikpt. Jip-ic. 
IbvcoT (A.). Jjice: The Disea.ses carried by them and the .Measures availahle 
for the Protection of Children and Civilians. 

[Scliool Hygiene, March 1919.] 

— The Fleas found on Rats and their Ridation to Plague. 

[Jourii. Roy. Sanit. Institute, Vul. XTj^ 1919.] 

Danger of Disease through Lice. 

[Pauiphlet issued by the London County Council, 1919.] 

The Author. 

— and LrxzETX (L,). T'he inenhation period of the eggs of 

topiuus ff. >•/»?'. 

[Para.sitology, Vol. XI, 1919,] Thu Authors. 

li.iiiBlt (A. C.) and Tchxbr (W. F.). Apple-grain Aphu. 

[Journ. Agric. Keseareli, Vol. X^MH, No. 6, Dec. 1019.] 

U. A, Jfept. Atjric. 

Bakv.ii (A, W.). [See Repoi-t of the Canadian Arctic Expedition, 1913-18.] 
Bakkk (C. F.). Icimeumouoid parasites of the Philiupiucs, I. Rhogadinae 
(Bracoiiidaei, I. 

[Philippine Journ. Sci., Vol. XII, No. 6, 1917.] 

.A Philippine Aphrastobracou, 

[Philippine Journ, Sci., Vol. XII, No. 4, July 1917-] 

— Ichiieuinonoid parasites of the Philippines, II. Rhogadinae (Braco- 

iii<iae), II; The genus lihot/os. 

[Philippine Journ. Set, Vol. X 1.1, Nov, 1 9] 7.] The Author. 
R.vxks (N.). [See Report of the Cauadiaji Arctic Exp(xlition, 1913-18.] 
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RARTtCR (d. "W [See Cakkiiey (D. J.)/J 

lUftKEtt (C. N.). Cicinihlrt hertohini Horn, aiirl tlie South Afpiean members 
t,f the group. . , , 

[Ann. Dorbau Mus., Vol. 11, Oct. 1919.] The Durban Museum . 
liKMMEr.KN (J, V. van). The value of generic and Bpecifie, characters tested 
by the wingiuarkings of Sphingides, 
fKoninM. Aka<l. Wet. Amsterdam, Proc. Vol. XXI, 191?.] 

7'he Author. 

ItKKS JiAi Rft (M.). [See Colcopterorum Catalogus.] 

Bevkridwk (Colonel W. W, 0.). [See Dokraxt (J. H,).] 

BickhahijT (von H.), [.See Wytsman's Genera Insectorum.] 

IlotiKlx (0. K. R ). Plant (li.seasc.'? and pests notes. 

[Journ. lioanl Agric. Brit. Guiana, Vol. XII, April I9I9J 
Hoard Ayric., firit. 

Boi.ivar (I.). [Sec Wytsmax's Genera Insectorum,] 

B<i£tcnMANN [F.l. L^ee Colcopteruru in Catalogus.] 

BoiitiKN' fA. D.). [Sec Sassoek (K, R.).] 

Biuttaix (W. H.). An infestation of Apple-sucker, Psi/Ua muJi Sclimidt, 
in Nova Scotia. 

[Agric. Gazette of Canada, Vol. VI, July 1919.] 

Crtriuirf. Dept. Ayric. 

and Good (C. A.). The Apple, Maggot {Rhaynletis pomfiui-llii 

Walsh) in Nova Scotia. 

[Xova Scotia Dept. Agric., Bull. Xo. 9, Jao. 1917.] 

A'wtu Scotia. Dept, Ayric. 

likOCFiER (P.). Rcclierdies sur la Respiration des Insectes aquatifiues adultes. 
I. I, a Nepe cendree. II. L'Hydrophile. 

[Bull. Soc, Zoiil. Geneve, 190S.] 

Importance des pheiiomcncs capillaires dans la biologic aquatique. 

[Rev. Suisse <le Zooh, Tome XVH, 1909,] 

Metamorphoses de V Hemermicowiu praccatin ia Fall. 

[Ann. Biol, lacuslrc, Tome IV, 1909.] 

. - ML'tamorphoaes du Tipula lunata Lin. 

[Anil. Biot, lacustre, 'i'ome IV, 1909.] 

- — Recherc.he.s sur la Respiration des Insectes aquatiques adultes. 

I.es Dyticides, 

[Auu. Biol, lacuslrc, Tome IV, 1911 .] 

- — Observations biologiques sur quelques Insectes aquatiques. 

[Ann, Biol, lacustre, Tome IV, 1911.] 

- Recherchea sur la Kospiration des Insectes aquatiques tuluHes. 

JjCs Klmides. 

[Auu. Biol, lacustre. Tome 1911.] 

Tai travail au microscope et I’.'iccoinmodation, 

[Arcblv. Sciences Physiciiies et Xaturelles (1). Tome XXXI, 1911 . j 

Recherches sur la Respiration des Insectes aquatiques adultes. 

Ij<‘S llaranmio. 

[.\uu, Biol, lacustre, Tome V, 1911.] 

Ghservatious biologiqae.s sur quelques Curculionides aquntique.s. 

[Anil. Biol, lacustre, Tome V, 191 1 (11M2).] 

Recherches but la Respiration des Insectes aquatiijues (imago.s). 

Nt'pe, Hydrophile, Notonecte, Dyticidcs, Ilaemonia, Elmjdes. 
[Soc. Kntoin, Jaltrg, 27, 1912.] 

li'ajipareil stridulutoire de XUpdruphilus picevs ct celui du 

atrici'pi. 

[Anil, Biol, lacustre, Tome V, 1912,] 

Rerherchps sur la Respiration des Insectes aquatiques adultes. 

li’llydrophile. Rtude ]ihysiologu]uc et anatoinique. 

[Ami, Biol, lacustre, Tome V, 1912 (1913).] 



{ xxiiii ) 

BkocHKR (f-)- anatooiitiufis et physiologicjnes tlu fiysteme respira- 

toire chez les larves du geure D^iicus, 

[Ann. Biul, lacustre, Torua VI, ]91;3.] 

lU-clierclies sur la Kespiratiou lies Iiisectes aquatiiines ailultcs. IjA 

\otonecti> Artide). 

[Xool. Jahrh., 1910.] 

IjfS Dytiddc'N (Seeuntl Article), suivi iruuo notice sur les uiouve- 

inents n;sj)irat(>ircs de I'Hj'dropliile. 

[Ann. Biol, laenstre, Tome VII, 

_ — ^ — Physiolojiie ile la Kespiratiou ebez les luseetes iiuagos, 

[Archiv. Zool. E.'cper., Tome UV, 1914.] 

Observatioii.s biologiijues sur lea llyticidcs. 

[Ann. Biol, latni.stre. Tome, VI 1914.] 

Kecherrhes sur la Kespiratiou dt s luseetes aquiitiques. 

[Uevue Suisse de Zool., Tome, XXllI, Dec. 1915.] 

Nouvelles observations Inologiijnes et physio logiqnes siir les 

Dytii'ide.N. 

[Archiv. Zool. K.xptT,, Tome LV, .Jan. 1916.] 

La Kepe cendri'e. 

[Archiv. Zooi. K.vper., Tome LV, May 191(5.] 

. La Kespiratiou <le.s Insectcs injuatiijues iumgos. 

[Kevue mtiuue, Ceueve, 1916. | 

— Nonvelles observid ions anr U riispiratinn des Dyticidds (4"'^ Article.) 
[Areliiv. Zool. Kvper., 'I'oine L\T, fasc. 1, 1910 ] 

„.. Etude cx^Kiriiuentulc sur Ic fonctioimemeut du vaisseau dorsal et 

stir la oirculatiou du sang cliey. les Inscctcs. 

[Archiv. Zool. Exper., Tome LVl, fasc. 6, May 1917.] 

— __ — Etude experimentale stir le foiicfiuiineinent dn vaisseaii dorsal et 
sue Ic cii'culatiuu du sung ehez le.s luseetes, IK Parlie: Les 
larve.H des Odonates. 

[Archiv. Zool. E-Xpiir., Tome LVI, fasc, 10, Oct. 1917.] 

— Observations sur le d(■veloppe.nu:llt et la vie larvaire du Psi udiajetiia 

carhonnyio (Scop.), 

[Bull, do riustitut. Xat. Cenevuls, Tmiie XLIII, 1918.] 

— Lc-s Orgiines pnhs.-itile.s nieso- et nictatergaux des I/;pidoptcres. 

[Archiv. Zool. Evpcr., Tome LVIII, ]'\*b, 1919.] 'Ihf Aultu))'. 
[See Fy«Ki. (P. A.).] 

Bbug (S. L.). De Parasitaire ITotozoiin van den Menschelijken Darm. 

[Batavia, 1918,] Tht Anther. 

Bl'o.mon' (E.). Les Metamorphoses du /h'tencd'ii pnl'U-orins ^S'a.lU. (Avec 
■ muc note suppleuientairc par .1. Bourgeois.) • 

[Ann, Soc. Ent. Er., LXXVI, J9{B.] 

Les faisceaux sperm.‘iti(|iies doiilih's des I'cm'ihrions et >les Mylabres. 

[Goni|»t. rend, do I'A-ssoc. tic Auatoinistes, Neuviuine Reunion, I.ille, 
1907.] 

Valeur niimcrique de.s faisceaux spcrmati(^uc.s. Dcu.xicuic lisle 

comprenant tjiielipics animaiix observes a Oeylan. 

[Comp, rend, do I'Assoc. dcs Aiiatomistes, Neuvieme Reunion, Lille, 

1907,] 

- Le,s glandc.s ciricrcs d« la Fulgorclle potre-laiuc des Indes et de 

Ceyhan. 

[Bull, Soc, Xat. d’Accliniatation de France, 55^ Aniice, Dec. 1908.] 

Les Jlctajniirplioscs de VEtoiiorphii;; puh'hrtpin Oerst. do Ceylan. 

[Ann. Soc. Eiit, FT., LXXYIII, 1909, | 

Ia structure aiiatoiiiiqne du Tru/oiia/p^ hnhiu Spin. 

[Mittcil. Schweiz, cut. Oes., XII, heft 1, 1910.] 

Keclierchcs anatomiques sur Anlacua sL’hiOfj Jur. (Hymenopt,; 

[Bull. Soc. Ent. Suisse, XII, H, 1911.] 

C 



BtOMoy I'E.j. Le TtrmitoijeUui iinibilicuivf Hag, {(Je Ceylan). 

[Auu. Hi)c. Eut. ]■>;, rj:XXIII, [914.] 

Liste lies Eublioatioiis, Ldustiniie, 1914, 

IjCs parties biiooales <1<? Xticerihi L, 

[Atm. Soc. Knt. 1*V., EXXXV, 

IiistriK'tidiis ilf.stlni'L's anx collcctionnfiura <le Termites. 

[Bit// X.'it. (IbAiTliinatation tic Frauce, Dec. 1917.] 

T.i‘s l A'Uiiles JiexiU'lles ct la Theorie de i’116reditc. 

[Itiviera ^rictitifif^uc. Bull, de 1’ Assoc. Naturalistes de'Xice ist des 
Alpcs-Marifiiiies, ATtuee, No. 2— a"''’ trhnestre, 1918,] 

I.'aw'rois.sement des antetmes rbez Em/msa eatna. 

LMum. So... ;'oo[. Fr., 1917 (1918).] Tke Anthvr. 

Bvkt (B, C,), and Hadikk (N.). Cawupnre-AmcricaB tJottoji ; Au Amount 
of Experiments in its Improvement by Pure Line Selaaion 
and of Field lYials, 1913-1917 (1910). 
i Agric, Kes. Institute, Pusa, Bull. No. 88, 1919.] 

The Re.ifarch histiiute, Fttsa. 

t .vt.s.vu (L.) aiul Loss (W. A.), Tlie Apple Maggot '\Rhaaohiis imuotietht 
alsh). ® ‘ 

[Oiilario Dept. Agrlc,, Fruit Branch, Bull, No. 271, May 1919.] 
CVmarf. i>ept. Atjne. 

(.'.uritLv (I).^J.i and B.tifjtiiji ((1. IF,}. The Grain Brig {Vhlorockroa .v^ 

[U, S. Dept. Agric., Bull. No. 7“9, June 1919.] 

G. S. Btpi. Auviv. 

Camkiion (A. K,). [See Hauwkn iS.).] 

C.VLiiK.i.r, (A. X,). [See Wv rsMAS's Genera Insedonim.] 

thfAMBPEiM.v [See Keport of the Canadian Arctic Expedition, 

CuAMiuoN (G G.). The Malacoderm Genera PrwMocmi* and ajU 

tlicir Wexmal Characters. ^ ' 

[Aim. and Mag. Nat. Hist., Ser. 9, Vol. Ill, April 10J9.] 

.Some Indian (,'oieoptera (1). 

[Etit. MmiUily Mag,, Fol. LV,Oet. 1919.] 

— Notes on the African and Asiatic species of ^felyTis Fab 

latu) ivith an Aucouut of their Sexual 'CharacW-x, and 
hupplemuntary Note. ' 

[Aim. and Mag. Nat. Hist., Set. 9, Vol. lY, Oct. and Nov. 1919.] 
y, , , The A«(/ior. 

sbi^to). 

1 U. S. Dept. Agric,, Bull. No. 783, July 1919.] ^ 

ms its control (KpiMm Muls.) 

[U.S, Dept. Agnc., Jarmer's Bulletin 1074, 1919.] ^ 

y, /r, -Oept. Aoric. 

(.HK^sr.si. (R. N ). 'l lie Poplar Borer, Super, nifcurufa Say 

[Kcpnnti'il from the .\gnc. Gazette of Canada, Vol, VI, April 1919 ■ 

C!.,Av,i uRAiT (H. ) . [Sec Coieopterorum Catalogus ] 

tl,.,. ,i.c, 1 , 0 , ais«,e, a,„i 

[Journ. Board Agric. Brit. Guiana, Jan. 191.9.] The Author 
,K a A^,. .s„,„ 

[iW'. Ent. Soc. Wash., Vol, XX, 1918 1 
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Cockebkll (F, D. a.). Some Fossil Parasitic Hymenoptera, 

[Amer. Joum. Science, Vol. XLVII, May 1919.] Tht Author. 

— Bees in the Collection of the United States National Museum.— 3. 

[Proc. U. S. Nat. Mus., LV, 191!!.] 

The ShiithsitiUiin In-AlUitian. 

— Natal Bees. 

[Ann. Durban Mus., Vol. 11, Oct, 1919.J The Auth.,, 

[See Hookbk (Sir Joseph] .] 

CoLKoeiEfionOM CATAT.Ofitis, .Tuiik (AV.) editus a Schenk ling (B.). 

Purs. 59. Clavarcun (H,). Clirysomelhlae : 11. Kuniolpinac. 

„ 61, Mequiguon (A. ). Khizajihagidae. 

,, 61?. Spaeth (F.). Chrysomelidae : Subfaiii. (’assidinue. 

,, 63, Csiki (E.). Monlellidae. 

,, 64. Schenkling (S.). Derodontidae, l/ymexylonidae, Micro- 
malthidae, 

„ 65, Scheukling (S.), Oetlcmen’dae. 

,, 66. Ohaus (F.), Scarabaeidae : Euchirinae, Phaenomeriuae, 

Rntelinae. 

„ 67. Bemhauer (M.) et Schubert (K.V Staphylluidae, V , 

„ 6S^. Weise (J,). Chrysoinelidae ; 12. Chrysomelinae. 

„ 69. Borchmaun (F.). Meloidae, Cephaloidae. 1914 1917. 

Purihaied. 

CoMsrocK (J. If.). The Wings of Imsects. Ithaca, N,Y., HBS. 

The Author. 

Ckaighead (F. C.). Protection from the Locust Borer [CnUene, robimae 
For.st,). 

[U. S. Dept. Agric., Bull. No. 787, June 1919.] 

V. S. Dept. Agric. 

CsiKi (E.). [See Coleupterorum Catalog us.] 

Cui.oT (J,). Noctuelles et Gcoinctres d’Eurojje. leonographie complete do 
toutes lea Espcces europeeunes. 

L Noctuelles. Vnla. I, II, 1909 '1917. 

2. Gcometres, Vol. Ill, 1917-1919. Geneve. TurclKtsed. 
CccVKii (tl. J. ). A Study of ('omp.'iitimi riiTicinturto, an imported Tachiiud 
parasite of the Gipsy moth and the Brown “tail moth. 

[U.S, Dept. Agric., Bull. No, 766, July 1919.] 

('. S. J)ept. Agric. 

CtJKTis (John). MS. Calendar (lintomoiogical Diurnal) kept by John Curtis, 
F.L.S., chiefly between the years 1840 and 1854, Purchased 
. from his widow, after his death, by Prof, J, 0. Westwoc^. 

Dr. ir. ilfichtt-Jackxon. 

Cusn.H.AN' (R. A.). Descriptions of North American Ichneumuu-flies. 

[Proc. U, S. Nat. Mus., Vol, LV, 1919.] 

Notes on certain genera of Ichneumon flies, with descriptions of u 

new genus aud four new species. 

[Proc. U. S. Nat, Mu.s,, Vol, LVI, 1919.] 

The Smith.<oini(n Iuxtitution. 

D.vli, (W, H.). Speneer Fullerton Baird. A Biography. Philadelphia and 
London, 1915. The Atitkor. 

l>Ai.i.4 ToRjtE (K. W. vou). [Sec Lepidopterorum Catalogus.] 

Daviosos (W. M.). Life History and Habits of the Mealy plum Aphis 

{//yfl/opferu.t arnnttinU F. ). 

[U. S. i)ept. Agric., Bull. No, 774, April 1919,1 

U. A. Dept. Agric. 

Dogx'is (P.). Heteroceres noiiveaiiK de I’Ameh'lqae du Sud, Fasc, XV, 
XVI, XVII, Feb,, March, Dec, 1919, The Auihov, 
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l>uxir>rnoiiPK (H.). Myrmftpophilovia notes for 1818. 

[Kutom. Ik-cord, Vol. XXXI, Ko$, 1 and 2, 1919,] 

The Author. 

Tlio Myrniocopliiloiis Lady-bird, CoccineUa didirieta Kald., and Its 

History ami aKsociation with ants. 

[Kilt, itword, Vol. xxxr, Xo. 12, ami XXXII, Xo. 1, 1919-1930.] 
Tht Atiihor, 

D('uu\stT (J. H.) nml llKVKuirniK (Oalonel W. W. 0.). Report of the 
temporal ure ri'Mhed in army biscuits during baking, especially 
witli referem e to tlie destnicition of the imported flour-moth, 
i\ph(.<t\a teller. 

[Kfpriiitwi from tlic Joum. Iloyal Army Medical Corps, Vol. 20. 
June 1918 (1918).] Trustees Britiak Mu-^euvi. 

Dt'STAN (A. G.h [See S.tM)EKS (G. K.).] 

Dv vu (H. (1.). [See Report of the Cauadliiu Arctic Expedition, 1013-18.] 
Eltkimiham (H. ). [See AVvismas's Geuern lusectorwm.] 

Emkrios tJ. H,). [See Report of the Canadian Arctic Expedition, 1913-18.] 

E. if A-K i [ IV. T. }. [Set- Phi ill i 's { IV. J. ).] 

F. mi.ax (M. M,), [.See RoiniEK [H. A,),] 

FAUVJii. (A.). Voyage de M. le T)r, Kd. Rugiiion an Venezuela, Coloinbie et 
iinx .Vntilles. Staphyiinicks. 

[Revue d Lnt,, 1901.] }<', BHyniou. 

Fkn YKS {K. 1. [Sje \Vy rsMAS’s Genera Insi'ctorum,] 

Feukis (G. F,). [See Report of the Canadian Arctic Expedition, 1913-18.] 
Fiskkh (\V. ,S.). Five new apecies of Ptiiuil Imctles 
[rrof. TT, S. Nat. Mas., ^ ol. LV, 1919.] 

The Siiiithsoman TiLdiiidiim. 

Fui-son (J. IV.). [See Report of the Canadian Arctic Expedition, 1913-18.] 
Fokkl (A.). yuelquKs Formia de Madagascar recoltdes par !e Dr. Friederiche 
ft (juehjues rcmarqqes siir I’antres fourmis. 
iRuli. 8oc. Vuml. Sci. Nat,, Vol- Lll, 1918.'] 

Deux l''onrini8 nouvelles dii Congo. 

[Riill, Soc. Vaud. Sel. Nat., Vol. LII, 1918.] The Author. 

( F. A.), Le Xaturaliste, Obituary notice of, with portrait. 

[Ann. Liol. lacustre. Tome V, 1912,] 


" ruer, r. n. 

Fox, (H.). Field notes on Virginia Orthoptera 

[Proc. U. S. Nat. Mus„ Vol. LII, March 1917.] 

The A’lnuhsoniau ImitutioH. 

Fue\-Oess>kh (E.). Oiiifcuary notice of, by Dr. Th. Steek. 

* [Verhamll, Schweiz, Nat. Ges., 191S.] 'ph. titech. 

I'liOimAri (W. \Y .). Notes ou Australian Sawtiies {Tenthredinidae) 

[Proc. Linn. Soe. NaS-ML, Vol. XHII, 1918.] The Author. 


Ihc Appledcaf Jnssid {Potipoa^ca aii.Avalis), 

[Agric. Gazette N.S.W., Misc, Publ., No. 2,029, Aug. 1918.] 

The A utkor. 

and F««m,trr (J, L,). Siieep-maggot flies. No. 4. Report of 

work earned out in the North-west, during 1917-18, at the 
Experiment Station, at Kooroogama, 

[Dept, Agric. N.SAY., Farmer's bulletin, No. 122, Dec. 1918,] 

„ The Anchors. 

(A, IJ.K Notes on some! geucraand species of Chalcid-flies beloncing 
to the .tphelunime with description of a new species 
[Proc. V. H. Nat. Mus., Vol, LV, 1919.] 

m/”' parasitic. Hymenoptera, with some notes on synouomy- 
[Froe. U. .N. Nat. Mgs,, Vol, LV, 1919.] ^ 
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Gahan (A. B.). Report on a small oolleetiou of Intlian parasitic 
[Proc. U. S. Xat. Mus., Vol. LVI, 19H),] 

Tim Smithonian huttitnioi}, 
Gibson (A.). The Entomological Record for 1917. 

[Reprinted from Forty-eighth Anmial Report Ent. Sor. Ontario 

t<ocUty. ’ 

Common garden insects and their control . 

[Canad. Uept. Agric., Entom. Branch, Circular Xo. 9, 191'.] 

— The Greenliouse leaf-tyer {rklycim'nia firi-iuyiifis Hbn.). 

[Agric, Gazette, Canada, Vol, S’ I, Xo. 1919!] 

(‘inuttl. hept. Ayric, 

(E. J[.). Hemiptera collected by tlie Yale Dominican Expedilioii 


[Proc. U. S. Xat. Mus., Vol. T^V, 1910.] 

— A Review of the Lcafhoppers of the genus (iypo,\a north of 

Mexico. 


[Proc. V. S. Xnt. Mus., Voi. LVI, JPJP.,' 

7'fie SinitkRiinfdii Jnstitt’tion. 

Godman (F. D.). Obituary notice of, with portrait, hy G. C. Champion 

[Ent. Monthly Mag., Vol, LV, 1919.]. G, C. L hamylon. 

Good (C. A.). [See Rutttaix (W. H.),] 

Grekn (E. E.). A list of Coccidae affecting various genera of plants. 

[Ann. Applied Biology, Vol. V, Xos. d and I, April 1919.] 

Thf Attiho)\ 

Hadwev (S.) and Oaaieeon (A. E.). A Contribution to the knowledge of 
the Bot-flies, Gnstvnpkihi^ inte-Ainalis de G., G. haemoy- 
rhoidali^ L. and G. nas(ili>; T.,. 

[Bull. Ent. Research, A’ol. IX. Sept. 1918.] The Avihors. 

H AIDER (N.). [See Bvra- (B. ('.).] 

Heinrich (C,). Xote on the European Corn-borer {l‘\;rah.<ta nnhihiU^ 
Hiibner), and its nearest Americau allies, evith descriptions of 
larvae, pupae, and one new .species. 

[Journ. Agric. Researcb, A’ol, XVIII, Xo. 3, 1919.] 

C- X. Dent. Auric. 

[See Honr.ow.AT (F. F.).] 

Hewitt (C. Gordon). Suggestions to prevent waste of coarse flours, meals 
and cereals by insect pest.s. 

[Pamphlet is.sued by the t'anada Food Board, Ottawa, July 1918.] 
(‘iirKiif, //f pi, Ayric. 

Hii.i, ((/. F,). ^Report of the alter and Eliza Hall Fellow in the ^fclbourne 
llniA'ersity Veterinary Research Institute. * 

[Proc. Royal Soe. Vietoriu, 31 (X.S.), part 1, 1918.] 

Hoffman (F. L.). a plea, and plan for the eradication of malaria througli- 
out the AV’esteni Henii.spherc. 

[An addres.s read before the Southeru Mi'dical Association, Tenth 
Annual Meeting, Atlanta, Georgia, Xov. 14, 191(3.] 

The Author. 


Hor.LOw.u' (T. E.), LoiTi,v (lT. C\), and Heinrich (C.). The Sugar-cane 
moth borer (Diatrcfeo .'taccharo/i.': cramhitloiih.s Grote). 

[U. S. Dept. Agric., Bull, No. 748, April 1919.] 

U. S. De.pt. Ayric. 

Hooker (Sir Joseph). Obituary notice of, by T. D. A. Coc.ken ll. 
[Reprinted from Science, X.S., \'ol. XLIX, Juno 1919.] 

T. D. A. Cod-errN. 

■'i.MS (.\. D,). ^ On till' structure and biology of A rchotennopsis, togetlier 
Avith descri]itions of new species of Intestinal /‘riAozoa, and 
general observations cn the Doptera. 

[Phil. Trans. Roy. Soc. Loiul,, Ser, B., Vol, CCIX, 1919.] 

The Author. 
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Janet (Ci. Sur la IMiylogenc se <le I’Ortliobioute. Limoges, 1016. 

The Author. 

Javsr (A. J.T.]. South African Bagwarms: a new Siihgeui\s and Species 
of the GeQus Acanihopsyrhe, and a Redescription of Trichocossux 
rti'iYn.nh Janae. 

[Ann. Natal Mus,, Vo). IV, May 1919.] 

Notes on the Hepialid genera (iortjopift and with descrip- 
tions of six apparently new South African species. 

[Records Albany Mns., Vol III, No. 3, Sept. 1919.] 

The Author. 

JORPAx (K,). [See tVyiNMAN's Genera Insectorum.] 

JfniiiAANSE (J. H.). Lepidoptera from South-East Celebes. 

[Verslag van de V^ier-en-zeventigste Zomervergadering der Nederl. 
Ent. Vereenigiiig, 1919. The Author, 

Keimn (D.) and Ncttali. (G. H. F.1. Hermaphroditism and other 
Bhuonnalities in Peilint/k.i kunuinus. 

[raia«itnlogy, XV, 1919.] The Anihorx. 

Ki i.NCKOwsTjoiM fA. F. V.). VcbtT die Insehtcii- und Spiunenfauna Islands 
und der Faerucr. 

I. Insecta : 

1. Cotefiftera, and 2. //e»iipli!ra, by R. I'oppiua; 3. Humeno- 
ptfiv(,byA. Roman; 4. Lepidoptera, by Chr. Aurivillius; 
fi. Orthoi rhapha Iirachyceva,\'iy W Limdbeck; 6. Nemuto- 
nra I'idyntura, by M. P, Kirdel; 7. Srphonupteniyhy E. 
Walilgreii; 8. by (}. Glnier; 9. ^fulfophaaa, 

by K. Mjdherg; 19. Onkoptera. 

II. Arachiioidea, by R. de. Lessert, L. G. Neiimann-Toulousc, and 
I, Trhgardb. 

[Arkiv fdr ZooL, Band 8, No. 12, 1913,] The Author. 

Lamkebe (A.). Revision dcs Prionldes. Premiere Partie. Parandrines, 
Anoplodermiiies, Spoudyliiics, Stenodouliues, Macrofcomines 
Mocoaarthrines, Callipogoniaes, Tilauiues. 

[Mem. Snc. Ent. Relg. 1902-1905.] 

. — Revision des Prioiiides. Seconde Partie. Megopis, Deraneistrines, 

Prioniiits, Auacoline.s, Addenda ct Corrigenda- 
[Mem. Sue. Ent. Belg. 1909-1912.] The Author. 

— [See Wvtsman’s Genera Insectorum,] 

Lampa (Sven). Obituary notice, with portrait, by Dr, Ohr, Aurivillius. 

[Eut, I'idskrift, 1915.] Dr. i'hr, ,4i(r(fi‘f/itts. 

La\{> (W. D.), a Map showing the known distribution iu England and 
M ales of the Ano])heliiie MoB(piitoe8, with explanatory text and 
notes. 

[Issued by the British .Museum (Natural History), London, 1918.] 
Tni.ttee:) Brit. Museum. 

Leehov (H. Maxwell). Insecticides. Mixtures and Recipes for Use against 
Iiista'ts in the Fiehl, the Orchard, the Garden and the House. 
[Agric. Kt'search Institute, Piisa, Bull. No. 23, 1911.] 

The Research Institute, Pusa. 

LBriDOrTKjtOKUM Catat.ogus. Junk (W.) editus a Wagner (H,). 

Pars 20. Dalla Torre (K, 5V. von). Thyrididae. 

„ 21. Wagner (li.). Sphingidae: Subfam. Philainpelinac, 

„ 22. Btrand (E.). Arctiidac; Subfam, Arctiinae. 

„ 23. Wagner (H,). Sphingidac; Subfam. Choerocampiuac. 


hiN'XEi.i, ^J,}, Natural History of Reigate und its Vicinitj'. last of 
Coleoptera, Part III, 1899, 0. E. Jaimu. 

biszEt,i,iL.). [See B.^cot (A.).] 
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LoiTiN (U. c.). [See Holi.owat (T. E.).] 

J.iTZ (K, G.)^ Etlmund Keittku, Fauna Germanica lUe Kiifer des Deiitsclun 
Reiches. V. Stuttgart, 1916. rmvh<i.<€d. 

51 vt,i. 0 CH (J. R.). [See Report of the Gatiadian Arctic Expedition, 1913-lP. i 
McDt.vsouaK {J. H.). Directions for collecting and preserving insects. 

[Canad. Dept. Agrie., Eutom, Branch, Circuit No. 12, Sept. 1919.] 
Cauad. Dept. .f^riV. 

.MclsDOO {X. E.), StEVEfts (A. F.), and Abbott (W. S.). Derris as an 
insecticide. 

£Joum. Agric. Research, Vol. XVII, 1919.] 

The ‘S>nil}u<on{ita In-ditution, 

(A.). [See Goleopteroruin Catalogus.] 

3 IRVR 1 CK. (E.). [Soo Wi'TS man’s Gonera Insectorum.] 

Exotic Microlepidoptera, Vol. II, Pts, 8, 9, Aug. and Nov. 1919. 

The A uthor. 

JIiv.-iKB (T). Studies on the Frult-fiies of Japan. (^oiitrihution 1,— 
Japanese Orange-tly. 

[Bull. Imp. Oentr. Agric. Exper. Station in Jap.iu, Vol, II, No. 2, 
Feb. 1919.] 

— — - Brief History of Entomology in Japan. 

[Reprinted from Dr. T, Miyake's" Konchugaku Haiiron” (General 
Treatise on Entomology, Vol. II, Tokyo, 1919}.] 

The Author. 

M’L.vixe (li. S.b The European Corn-borer, Pyran.'ita nuhilolD Hiiluior. 
[Kopriuted from the Agric. Gazette, Entom, Rratich, .May 1919.] 

(/. .y. i>fpi. Aijne. 

Nutman (H.). Coleoptera Illustrata, Vol. I, No, 4 1918). 

The Ax.thor. 

Nuttabl (G. H. F.). (See Keiliv (P,).] 

[See Report of the (.lanadian Arctic Expedition, 1913-18.] 

OfiAi's (F.). [See Coleopteronim Catalogus,] 

O'Neil (J, A.). Notes on some Rhodesian Moths of the family Saturniidae 
and their Larvae. 

[Arm. Durban Mu.s., Vol. 11, Oct. 1919.] 

The Durban Muaeum. 

OnMiSTOV (W.). Notes on Ceylon Rntterflies. Part II. 

[Spolia Zeylanica, Vol. XI, 1919.] The Author. 

Parker (J. B.). A Revision of the Bembcciiie Wasp.s of America north of 
Mexico. 

[Proc. IJ. S. Nafc. Mns., LIT, 1917.] 

The. Siiiitheoniaii Inufitution. 

Pembekton (C. E.). See Back (E. A.).] 

and WiLLAEn (H. F.). A Contribution to the biology of friiit-tiy 

parasites in Hawaii. 

[Journ. Agric. Research, Vol. XV, Nov. 1918.] 

U. S. Dept. Auric. 

PiULurs (W. J.) and Emeuv (W. T. ), A Revision of the Chaicid-tlie.s of the 
genus Ilurmoilla of America north of Mexico. 

[Proc. U. S. Nat. Mus., Vol. LV, 19I9.J 

The Smitheotiiaii I/t.itilutioii. 

Porr.TON (E. B,). The Hereditary transmission of small variations and the 
origin of ButterHy mimicry. 

[Addreas delivered at Anniv. Meeting Linn. Soc. iKsnd., May 24, 
1919.] 'J'he Author. 

Uaymc.nih) (Beiiedieto). Noticia sobre, alguns Lcpklopteros scrigeiios do 
Brasil. Rio de Janeiro, 1919, Tin Aiiih«r. 

Keitter (K.). [See Lutz (K, G.).] 
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Hkpoiit of the Agricultural Dejiartment of the (joverument of the Gold 
(.'oa'il for tliG j'ear 191^ (1019), 

[Iiu'lutk's tlie Report of the Entomologist.] 

The Affrir. DfjA. of thf. Gold Coatt, Ah\iri. 
Kk.pout of the Canai! inn Arctic: Exj)fcditioii, 191,3-18. Issued in 1919. Vol, 
111; Insects. 

I’lirt ('ollembola, hjr Justus W. Eolsoii], 

„ B. Neiiroptcroiis Insects, hy Nathan Banks. 

„ jliptci’ii, hy C. 1*. Alexander, H, G. Dyar, and J. R. Malloch. 
,, J). Itliilloiih/iga, by A. W. Baker. 

A nop I lira, Ijy G. !<’, Eerris and G. H. F. Nuttall. 

„ F. Hemiptera, by Edward P. Van. Diizee, 

,, II. Spiders, by J- H. Eniertou. 

.\c.arina, by N. Banks. 

Cliilopoda, hy Ralph V. (‘liuinberlin. 

The < 'ti3Uiilin}> Got'eritmeiit. 


RKroiir of the Entomologist fnr the fiscal year ending June 30, 1919. 
[Gnited .^tates Uepartiricut of Agriculture, Bureau of Entomology.] 

U. S. Dept. Aijric. 

BKi'firti'of the (fiivcrriint'ut of Madras, Homo Dept. (Educatiuu) [Includes 
.some notes on Insects], July 30, 1919, No. 9t0. 

GV/i'. of J/rtf7jv«. 

Huiin Kii iS. .\.) and 1 ''a(;sv (AI. M ), .Additions a.nd corrHctions to “Tim 
■I'yi )(;-spocii s of thf; genera of Hie flynipoidea or the Gall- 
wasps and parasitic Gynipoid.s. 

[Proe. U. S. Nat. Mn.s,, A'ol. LV, 1919,] 

The Siiitlh^ottiuii Itfstilutioji, 

KossDV. A.l. The f’ear /'.<>// hi. 

[|{e|iriiiter| tVoiii the Agric. Gazette of Canada, A"ol. V, nee. 1918.] 

'I'he Rosc-niidge in OiitariD. 

[Fh'jiiinted from the Agri(‘. Gazette of Canada, Vol. VI,Feh. 1919.] 

Vitixtd. Dept. Affric. 

— [Sec C4 j.;.sAR ( I;. ).] 

Ui NSKit (G. .A,i. Tile Tobacco beetle [/./w/eJo wn aerricome, F.] : an 
impoi'taut pest in tobalto products, 

[V. h. Dept, Agric.. Bull, No. 737, March 1919.] 

V. .S'. Dept. Jyrir. 

S.A.NOKu.s (G. E.i ;,ii(l l)i sr.AN (A. G ). Tlie Apple-hnd nioth.s and their 
control in Nova Scotia. 

[('anad. Dept. Agile, Enioin. Branch, Bull. No, 16 (Technical 
Edition), Alarch 1919.] 


^ I'riiit-worin.s of tiic apple in Nova Scotia. 

[Uaiuyl. Dept, Agvic.. Entoin. Branch, Bull. No. 17 (Technical 
Edition), Murdi 1919,] ' Caionl. J)t'pt. Atp-ic, 

Sasscku (b. R.) aiji Boia)KN-(.l. D.), The Rose-midge {Dafyiienru rhodophatja 

[G. S. Dept. .Agric,, Bull. No. 778, May 1919.] 

- ,, U, S. Dept. Aar k. 

. CHKNKf,iso^(S.i. [See Goleopterorum Catalogu-S.] 
ci'Ui-REfir (K, I, [See Coleoptcroruni (.'atalogus.] 

t.(:iK,\TiFic Report, s of the Agricultural Research Institute, Pusa, for 1918- 


1919. 


77i« Iitniitute. 


i'j.SI<tU AVuiir la.roiiit/Hchitc.-i (Tlicob.) 

L>poh,a Ecylanica, Ab.>l. NI, J919.] 

;V '‘ omph fAValker), with a coloured plate. 
L^pol.« /eylamcn, A'ol, XI, 1<)18.] The Author. 

bHK.ATHF.u (A. L.).^ A Malarial p.arasite in the Blood of a Buffalo. 
(Agric, Kesearch Institute, Pnsa, Bull, No. 9l), 1919.] 

The Ue.'ieai'ch iHudlute, Pum. 
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•^iHveRS (A. F.). [See Mclspoo (N. E.)-] 

SiLvESTUi (F.). Notizie siilla Tignola del iiielo \_}iyi*o>HniKiuta maliacHns] 
e Bill Verme lielle mele [^Coi'jwcapMi jwinvuilh']. 

[K. Labor. Eut. Agrnrm iu Purtici, Ho) let t. Xo, 7, 1917.] 

— Gli iusetti afrieani rnntro la niosca olearift. 

[Boll. Soc. Xaziouale (legli OHvicoltori, Anno XII, 1918.] 

. II Ceroplaste (o cocciniglia) due.se <legli ogniuii [^Lqn'hmphfji 

lecki}]. 

(_R. Labor. Ent. Agraria in Port ini. Bollctt. Xo. 2, 1919.] 

II i’eroplaste (o cca'clniglia) del firo [('ti-ophisifs rnf.ci L,), 

[R. T.abor. Ent. Agraria iu Portici, Bollett. Xo. 3, 1919.] 

I'he Author. 

jjWPER (T. E.). Injury to Casuartua trees in Southern Florida by ihe 
Mangrove-borer {(.'hrj^.^ohviltrU tnuujUiharica Gmelin). 

[Jouru. Agrie, Research, Vol. XVI, No. C, Feb. 1919.] 

l \ S. Ihpt. .igric. 

.'^r. 4 i.;TH (F.). [.See Coleoptcrornm Patalogus.] 

iii'RAV Calendar for Xova Seotia Apple Orcliard.s for 1919. Prepared by 
G- E. Sanders and AV. H. Rnttain. 

[Issued by the ('.mad. Dept. Agric., Eiitoin. Branch, 1919.] 

I'itiittd. Ayric. 

Stiuxi>(F.). [Sec Tjftpidopterornm Catalogus.] 

SwAiSK. (.1. JI.). Tile Tent caterpillars ( .l/rt/«er)s(5)«r< americuita Fabr., and 
M. di.sstria Hiibn.). 

[Canad. Dept. Agric., Entoni. Brandi, Cirenlar X'o. 1 (Kevisecl 
Eilition), Lssiieil Sept. 2], 1918,] 

The 1(318.1111 injury in (Quebec and its control . 

[Reprinted from the .Agric. Gazette of Canada, A'ol, VI, March 
J919.] Ciniud. JUpt. Ayriv. 

SwEi LKNoUETiRr. (M. H.). Eenigc voor Xcderl.-Imlie nienwe Anophelinen. 

[Geneeskundig Tijd.sclir. voor XediTkndsch-Indie, Derl59, 1919. J 
'I'he Xederf. -Indie A'nsdciation. 

Tjio.\t.ts ((,1. C.). Seed disinfection by furinahlebydn vapor (preliminary 
paper). 

[Joiirii. Agric. Kesearidi, A^ol. XVIf, April 1919.] 

C. .V. Dept. Ayrie. 

Tir.l.iARij (R. .T, ). Studies In Australian Xeiiropteia. Xo. Revision of 
the Family Ithonidae, with dc.sciiptions of a new genus ami two 
new speeie.s. 

[Pr«c. Lina. Soc. N.S.AV., Vol. XLIV, 1919.] , 

— A Fossil insect belonging to the new Order Paramecoptera, ancestral 

bo the Trichoptcra aud Lepidoptera, from the Upper Coal 
Measures of Newcastle, N.S.AV. 

[Proe. Linn. Soc. X.S.W., A"oI. XLIV, 1919.] 

— — On the Morphology and systematic position of the’ Family 

Mieropterygidae (Sens. lat.). Introduction and Part I (T)ie 
AVing.s). 

[Proc. Linn. Soc. KS.AV., Vid. XLIV, 1919.] 

Mesozoic insects in Queeiisfaiid. 

[Proc. Linn, Sw. X.S.W,, Vol, XLIV, 1919.] 

3lesozoic insecto of (^ueeiislanii. Xo. u. Mecoptera, the new Order 

Paratriohoptei'a, .and Addition.^ to Planipenuia. 

[J’roc. Liini. Soc. X.S.W. , Vol. XLl V, 1919.] Tht Author. 
TninrniAKE {P, H.). Revision of the Parasitic Chalcidoid Fllo.s of the 
genera Homahitiflus Mayr and L^othomts Howard, with 
dc.scriptinns of two dosfdy related genera. 

[Pro:. TJ. S. Nat. Mms,, Vol. l'VI, 1919.] 

The Smith.<imiaH Institution. 
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Tothdi, (J. I).)- Pome notes on natural control of the Oyster-shelJ scale 
( itlmih.). 

[Bull. Knt. Rpsearcli, Vol. IX, March 1919.] 

Some new S5>et.‘les of Tachinidae from India. 

[Bull. Bnt. Research, Vol. IX, May \91fS.] The AvLikw. 

Tow.\.skni> (C. II. T.). New genera and species of Museoid flies. 

[Broc. U, S. Nat. Mus., To). LYI, 1919.] 

The Smithsonian 

TllFKKi<^R (K. C.l The History of the Codling moth iti British Columbia. 
[Rei)rint»l from the Agrir. Gazette of Camada, Vol. Yl, Jan. J{)19.; 

CcoMid, Depi. A^rie, 

T({Yn(jM (F,). Obituary notice of, with portrait, by Chr. Aurivillins. 

[Knt. Tidskr. Arg. 35, 1914.] Ckf. Am-mllius. 

Tvi<nv;i{ IV. F.'). [Pee B.4KKn (A. C.).] 

UnnsKNS (T. D.). Life-history observations on four recently describb] 
parasites of HrnchophntjUi fiinthns. 

[Joum. Agric. Research, Vol. XVI, No. 6, 1919.] 

7'l>e Snui/iiontan 

Van Dvakv. (K. IM. [Pec Bcp>ort of the Canadian Arctic Expetliiiwi 
1913-LS.] 1 

M'AfiNER (H.), [See liCpidopteronini t'atalogus.] 

■\V.Ai{NiMi, the Eiu-o^)ean coni'borcr. A Foster issued by the Canadian 
Department of Agriculture (undated, ? 1 919), 

Canada Df.pt. Af/nc. 

M’kisk (J ). [Pee ('oleopterorum Catalogus. j 
IVhitk (G. F.). Nosemn disease [of adult houey bees]. 

[(.b S. Dept. Agric., Bidt.No. 7iS0, June 1919.] 

17. A. Depi. Aijrir. 

IVii.i.Ann (K. F.), [Pee FKAumiiTON (C. E.).] 

'IVni.iAMri ((', B.). riant diseases and pests. Notes on some Trinidml 
Thrlpf of economic importance. 

[Trinidad and Tobago Bulletin, Vol, XVIf, 3, 1913,] 

The. Author. 

IVvtsmas' (I’.t. Genera Iiisectorum, Fasc. CLXIV-CLXXIII, 1914-1919. 

K. A. ElliotU 
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AFRICA. 

IDl hban'. Annals of the Dtirlvin Museum, Vol. II, Part 1, IJIIO, 
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AMERICA (NORTH). 

CANADA. 

IiO>'DO-v, Ontakio. The Canadian Entouioloyist. Vol. LI, 1919. 

Bjf K.rchtt»gt. 

OiTAWA. Roral Society of Canada.! List of Officers and Miuutea of 
Proceedings. 1918. Th( iiociety. 

UNITED STATES. 

New York. New YorkEntomological Society. Journal. Vol, XXS'II, 1919. 

J'nrchavfd , 

pHU-ADEnmiA. Academy of Natural Sciences of PhilaHiehiliia. rro<veilinirs 
Vol. LXX, Part 3, 1,918; Vol. LXXI, Part 1, 1919. 

By K.X'cha)ujt, 

Entomological News, Vol. XXX, 1919. By I'-rchaiuff. 

Washisoton. United States National Museum, Annual Report, 1918, 1919. 


AMERICA (SOUTH). 

BRAZIL. 

?io Paulo. Kevista do Mnse.ii Panlista, Tome X, 1918, 

The MiiSfinn. 


WEST INDIES. 

Barbados. West Indian BnUetln, Tlic Journal of the Im;)€ria1 Agricul- 
tural Department for tlie West Indies. Vol.XVll, No. 3, 1919. 
Agricultural News. Vol. XVIII, 1919. 

The Ayricidturcd Department, 


ASIA. 

INDIA. 

lOMBAY, Natural History Society. Journal, Vol. XXVI, Parts 2, 3, 1919. 

By Earh/nuje. 

LAr.cun'A. Agricultural Research Institute, Pusa. Report, 1918-19, 1919, 
ktijOMBO. Spolia Zeylauica. Vol, XI, Parts 40, 41, 1918, 1919. 

•Iadbas. Report of Government Museum, .Inly 1919. Tlw Jfnsi un/. 

'I'SA. Agricultural Journal of India. Vol. XIV, Parts 1-5, 1919. 

/inlia Office. 
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austealasia. 

r,R. Trnnaacficns nri.l Vi-oceodiv.a^ of the Koyal Society of Soml, 
Atistralia. Vol, XLII, 191?. /. i’ t 

hechantfe. 

Kcconls of tlie South Australian Museum. Vol. I. No. 2, 1919. 

ine Musi-im. 

vE M«unoir,s'of the Quecnslaiul Museum. Vol. VI 1918 

The JIuseKm. 

■ rroo-ciliuc'i of the Lintican Society of New South ^Viilr-s, 
'■ V.lriM Parts:),!, 191(5; XLil, Farts 1-4,1917; XUII, 

Part .s 1 -4, 1 91 8. -'*’1^ Krchan^e. 


EUROPE. 

BELGIUM. 
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Eiillctin de k SncicHc de Belgique. Vol. I, Part 1-8, 1919. 
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DENMARK, 

Kj^'BKNHAvy. Entooiolcigiske Me<iilclel3er. TreWeutle BiTul, Pprste Hefte 
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FRANCK 

IkKis. Soclctc etihnuologi<iue de France, Anuales, Vol. LXXXVII, Parts 
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GREAT BRITAIN AND IRELAND. 
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Bulletin of Entomological Research, Vol. IX, Parts 3 and 
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KnlomologistiThe}, 1919. Ji, Smith. 

Entomologist's Monthly Magazine. 1919. The Bd/tvrs. 

Entoinologist’.s Record and Journal of Variation. A’^ol. XXXI, 
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The Society. 
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I. Butterfly Vision. By H, Eltringham, M.A., D.Sc., P.Z.S. 

[Read December 4th, 1918.] 

Plates 1-V. 

So mucli has already been written on the strnctuie and 
function of the compound or facetted eye of Arthropods, 
that the worker who is unequipped with a profound know- 
ledge of optics, mathematics and other sciences, may well 
feel some hesitancy in adding to the already voluminous 
literature of the subject. Nevertheless, since most works 
on insects in general give but a very imperfect summary 
of existing knowledge, whilst comparatively few papers 
on the insect eye are written in English, it is hoped that 
the observations here recorded will not be regarded as 
altogether superfluous. 

If my examination of the matter appears to have resulted 
in but little that is new, at least I can claim to have 
repeated many of the known experiments and thus helped 
to remove at least some of the uncertainty which has 
hitherto tended to make the subject of insect vision an 
unstable compound of opposing theories. My attention 
was first called to the subject by the articles on the sense 
of sight written by Hess, in t he “ Handbuch der vergleich- 
ender Physiologic,” in w^hich he describes very extensive 
and elaborate experiments on animal vision. As the result 
of these he announces that all insects, or at least those on 
which he experimented, are totally colour-blind. 

How rnany of us have not been first attracted to the 
study of insects by their beautiful colours and their asso- 
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2 ' Dr. H. Eltringham on Butleify Vision. 

fiat ion with flowers ? 8 o far as butterflies are concerned^ 
■ oolour would seem to be inseparably associated with their 
very existence, and to be told, with an alleged weight of 
e\idence, that their own colours and those of their sur- 
]'ou 11 dings have for them no existence, is to receive a rude 
shock to our most cherished traditions, however 'clearly we 
may realise the obvious fact that the existence of colours 
is no proof that they were intended to be. seen. 

-Mr original intention then was to try to carry out a 
series of experiments on the question of colour vision only, 
but clf)ser acquaintajice with existing works on insect 
vision convinced me that there, was scope for a somewhat 
wider examination of the subject, in spite of the fact that, 
giv('ii tlie, power of sight, by whatever means this power 
may bo exercised, the histological structure of the crea- 
tine's eyes is but little likely to demonstrate or disprove 
the power to distinguish colours. 

The })resent paper resolves itself, therefore, into two 
{larts, the nature and position of the image in the eye. 
together with the character of the supposed organs of 
perception, and secondly, the evidence for and against a 
capacity for distinguishing those differences in the wave- 
iciigtiis of light which we ourselves speak of as colours. 

Kather for the latter purpose than the former 1 have 
clio.sen a.s a type the insects referred to in the title, since 
the (piestion. Do insects distinguish colours? is about as 
vugue as an inquiry as to whether birds are black. There 
are many specie.s of insects which can have no use whatever 
for a sense of colour, apart from the many which we know 
t o >0 blind Nevertheless, in examining the subject of insect 
Ki^dit we shall have to refer to insects of other ordem and 
even to animals which are not insects at all. 


Thk Hiructure a'nd Function of Facetted Eyes. 

•Sn fai- as the histological structure of the componiui 
(• us concciuied, the dilticulties, though considerable, arc 
nut so great as those which appertain to the nature ol 
heir luiiction. i he extent of our knowledge of the vision 
I any oreature will always have certain limits, though in 
the me of the. vertebrate eye we feel able, to attain to more 
Iieaily Imal coiiclusions, owing to our personal knowledge 
1 our own visual powers and the known homology of 
Ot.uu vertebrate eyes. Thus we know that in our own 
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eyes there is a lens which can, and in fact does, project 
an image of external objects on to a sensitive layer, the 
retina, in the same way as the lens of a photographic 
camera throws an image on to the sensitive plate at the 
hack. There are minor differences, such as the curved 
siU'face of the retina,' the method of focal adjustinent, etc., 
hut the general principle is the same. The image is sharp 
and complete, and as in the camera it is upside down. 
That we are unconscious of the latter fact is merely due to 
interpretation based on experience. Objects viewed in a 
flat mirror appear to us to be laterally reversed though not 
inverted. Such operations as we habitually perform with 
the aid of a mirror are done with perfect facility and proper 
co-ordination of movement, whilst those which are not 
generally done by reflection, such as writing or drawiiig, are 
found, when attempted, to be extremely difficult. Nor are 
we normally conscious of the fact that owing to the* 
possession of two eyes we see two images, those of near 
objects differing considerably, wliilst those of more dista?it 
ones are less diverse. Our perceptive faculties combine 
the two images into one, at the same time iitiHsing their 
differences to obtain an estimate of distance. The well- 
known stereoscopic photograph is adapted to this faculty 
and gives an apparently solid picture from two rather 
different flat ones. Examination of otlier vertebrate eyes 
shows their structure to be so similar that we are justified 
in assuming that their action is the same, though there 
are a few exceptions, such as the chamaclcon. whose eyes 
can be moved quite independently, and cannot be supposed 
to give a stereoscopic image except when they both happen 
fo be looking in the same direction.* Also most fished’ 
eyes would seem to be so placed that botli can hardly see 
the same object at once. 

So far, then, we may claim to know si-mething of the 
nature of our own eyes and of tho.se which are similarly 
ffirtued. The knowledge does not cany us very far. An 
image optically described as a real image, as opposed to 
what is known as a virtual image, seen in certain lens com- 
binations, is projected on to a highly complicated nervous 
tissue, the retina. How that image in all its intricacy of 
form and colour is conveyed to and perceived by the 
brain, we do not know. 

* As Prof. Poulton reininda me, tlic chain op’onnV eyes arc nhvaya 
co-onlinatcd at the moment of striking. 
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In the Invertebrata we find many types of eyes, i. e. 
organs wliose function is to perceive light. In lower forms 
Buch organs are of so simple a character as to preclude the 
possibility of their doiirg more than detecting the difiet- 
ence between light and darkness. stages of complica- 
tion anti multiplication are found. * Some molluscs have 
hundreds of such organs, many of them capable of pro- 
ducing images, though in many cases the existence of a 
nervous mcchainsm capable of perceiving such images 
seems doubtful, and the value of so many eyes to creatures 
of such sedentary habit is rather obscure. 

In other invertebrate creatures, and notably in spiders 
and insects, we find what are known as simple eyes or 
ocelli each having a single lens producing an inverted image, 
though to what extent such image is perceived by the 
animal’s consciousness it is difficult clearly to define. 

The most remarkable form of invertebrate eye is, howwer, 
the compound or facetted eye of insects and Crustacea. 

Before summarising the various views and theories which 
have been advanced on the subject of the vision of the 
compound eye, it will he well to give some description of 
its structure, so that the references of former workers to 
its various parts may be more easily imderstood. 

Plate I shows a section through the eye of an ordinary 
Small Tortoise-shell butterfly {Vanessa urticae) which may 
convcmcntly be taken as a type. The outer part of the 
eye presents the surface of rather more than a quarter of 
a sphere, and faces in all directions except inwards and 
backwards. It is separated from the corresponding eye 
of the otiier side by a hard chitinous framework, very 
darrow above and in front, but wider beneath, where a 
somewhat larger space is required for the palpi and the 
proboscis. The external layer of the eye is of fairly hard 
chitin divided into a great number of hexagonal elements 
the facets, in V. Krticae about 5000-6000 on each side. A 
facet cofisists of a minute lens, generally if not invariabb 
colourless in the centre, but often yellow or brownish rounc 
the edges. This layer is called the. corneal layer. Ii 
V. urlicae and many other butterflies there are hairs pro- 
jecting from sockets betw'een the facets, As these are al 
radially arranged they do not interfere with the vision am 
more than do the eyelashes of vertebrates. In transverse 
section the lenses are more or less biconvex, and frequentlv. 
especially in butterflies, there lies beneath the lenses a 
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layer of transparent material which has been called the 
frocessus comme. Beneath this layer and corresponding 
to the number and position of the corneal facets are found 
the structures known as “ ommatidia,” The form of the 
omniatidium varies within rather wide limits. In V. urticae 
it is as follows — 

Adjacent to the inner surface of the processus co-rneae is 
a highly refractive body of a chitinous nature and having 
a conical shape. It is known as the crystalline cone, or 
shortly, the cone. In life it is entirely transparent and 
apparently structureless, though in prepared microscopic 
specimens it is seen to consist of four cells whose contact 
surfaces lie parallel to the long axis of the cone. At the 
outer end or base of each cell is a nucleus, the so-called 
Semper’s nucleus. The whole conical body appears in 
stained preparations as a cone enclosed in a sheath like 
a nut in its shell, and in differential staining the sheath, 
and sometimes the nuclei, take that stain which indicates 
a lesser degree of chitinisation, the cone itself usually 
taking the same stain as the corneal facets. At the inner 
or apical end the cone sheath is continued as a long trans- 
parent rod, forming the central part of the ommatidiuni. 
This rod is known as the ‘"rhabdom (PI. II, fig. 2, r.). 
Surrounding it but not, in V. nrticoe, reaching quite to the 
cone apex, there are several (eight in V. lirhcae) elongated 
cells known as the retinnlae, or visual cells (PI. IT, fig. 1 , re/.) , 
These extend backwards from near the cone apices to a 
transverse septum in the depth of the eye, called the 
“basal membrane.” In butterflies, or at least in those I 
have examined, the rhabdom docs not reach the basal 
membrane, but stopping abruptly just short of it, leaves afi 
interval which is partly occupied by a highly refractive 
chitinous body which is a development of the tracheal 
system. Of this structure, which has been observed but 
liithcrto incorrectly interpreted, I shall have more to say 
later. As regards the relationship of the rhabdom to the 
retinulae, most observers arc of the opinion that the former 
is really a complex structure formed from the secretion by 
each retinula cell of a chitinous rod along its inner surface, 
and I am inclined to support this view. In more primitive 
eyes the rhabdom Is incomplete and irregular and seems to 
he little more than a supporting structure. Tn more highly 
developed eyes it W'ould appear to be of optical importance. 
In addition to the structures already mentioned wx find 
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ill tile eye several series of cells containing pigment 
granules. Their precise number and arrangement varies 
greatly in different eyes. In V. vrtkue there are two very 
conspicuous cells occupying the space between the apex 
of the cone and the outer ends of the retinulae; they form 
a dense black collar round the cone apex and the distal 
end of tiu‘ rhabdoin, Between the cones there are series of 
.secondary pigment cells which extend processes towards the 
basal membrane, these meeting similar processes from 
pigment cells attached to. or extending from, the basal 
mcudivane. There are also pigment granules in the 
reiimdae cells, and in or around the nerves and nerve cells 
h(.‘ucath the basal membrane. 


It has already been stated that the retinulae cells extend 
I laekwa rds to t he basal membrane. The latter is perforated, 
ami through the openings there pass eight nerve fibres, one 
to eaoli nhiiiula (Pi. II, lig. 1, ».), Below the basal mem- 
brane these nerve fibres (PI. II. fig. 4, n.) are arranged more 
or less symmetrirally round a large nucleated cell through 
the con-tre of which passes a small tracheal tube (PI. 11, fig. 
1 h), f^i.s.sing backwards into the head, these nerve fibres 


are seen to occur in oniidles. each bundle containing fibres 
appertaining to more tiian one set of retinulae. The bundles 
are .‘depurated by what airpear to be large spaces. These, 
are the luiniiia of a tracheal network lying horizontally in 
this part of the eye. Below this layer are several well- 
marked strata of nerve tissue, notably three ganglionic 
bodies named by Hickson (Quart. Jour. Micr. Sci. p. 215. 
etc.. i8dri), counting from within outwards, the “ opticon ” 
the_ epi-opticon." and the “ peri-opticon.” In the peri- 
optieon the individuality of the oniniatidia seems to be 
preserved, since transverse sections show a more or less 
regular geometrical arrangemen t, (See PI. 11, fig. 3). One 
might fancifully compare it with a telephone switch-board 
m which all wires or nerves arrive at their proper sockets, 
though traversing the intervening space, the tracheal area, 
in a|tparent.lv haphazard bundles. 

Kmrnd this area 1 have not so far attempted to trace 
the eon, -so of the hbres. since in the depths of the brain or 
ganglia tlie phenomena of sense transmission and percen- 
tion constitute more of a psychoiogical than a physiological 
proWeni, and a sty v of tile inner ganglia is not calculated 
to throw ranch light on the visual capacity of the insect. 

1 have already spoken of a liighiv refractive body lying 
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at the inner end of the rhabdoni, Jonas (Zeit. Wiss. Zoo], 
1911) seems to have been the first to notice this, and 
strangely enough observed it in only one species of butterfly. 
He gives a snrall text figure and states that he is unable 
to offer any explanation of it, I have observed it in all the 
butterflies I have examiried, and have studied it especially 
in Fuwmo: mticae and Ganoris hras.v.cae. Tt is, as above 
stated, a part of the trachaeai system and has a some- 
what remarkable structure. There passes through the 
basal membrane to each omu’iatidium a fine trachaeal tube 
(see Ph II, fig. 1, t) which immediately increases consider- 
ably in diameter, and the usual spiral thickening of its 
walls can be distinctly seen. This widened portion of tlie 
tube, contains the refractive body already referred to. 
Judging by the manner in which it stains it is strongly 
chitinised. In longitudinal section it is cylindro-conical 
(sec FI. 11, fig. 1, (/.), but in transverse section it is 
cruciform. Fig. 5, FI. 11 shows a transverse section of 
four ommatidia, passing through these bodies near their 
basal or outer (distal) ends. It will be seen that the 
four arms of the cruciform section come outwardly i]]to 
contact with the widened portion of tlie trachaeal tube, so 
that four spaces remain. A little higher up. fig. 6, each 
of these four spaces is divided into two. so that eight spaces 
are now seen, and these are the luinina of the eight trachaeal 
tubes which shortly afterwards pass oiitwaids to the sur- 
face of the ominatidium and extend forwards towards the 
corneal layer, ending blindly not far from the crystalline, 
cones, A similar arrangement appears in V. io and 
probably in f>ther Vanessidae. In G. brassicac the structure 
is different. Instead of the conical body there is a thick 
chitinons septum which divides the trachaeal tube into two 
divisions only, and these pass forward to be again divided 
into two, but at a higher level than in V. vrticne, ultimatelv 
resulting in only four trachaeal tubes. We may, I 
think, conveniently call this structure the “ trachaeal 
distributor.” 

I have already pointed out that the nerves pass througli 
the. basal membrane into the retinulae or visual rolls. 
Tliey can still be seen in transverse sections, as eiglit small 
circles lying outside the eight branches of the tracliaial 
system (PI. II, fig. ret,). Negative results in research 
are rarely satisfactory, and a recital of the efforts I have 
made to trace the course of these nerve fibres would make 
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long and profitless reading. Thonsands of preparations 
have been made, and various processes which seemed 
to be indicated have been tried in vain, and I am forced 
to the conclusion that the nerve does not continue as 
fibrils into the body of the ommatidium, but that the 
retinulae are themselves merely large elongated nerve- 
end cells. Workers on the Crustacea claim in certain 
cases to have observed nerve fibrils passing from the 
retinulae horizontally into the rhabdom. ^ far as my 
researches go no such structure can be seen in the eyes of 
butterflies, nor in those of many other insects which I have 
examined. It will be seen later that certain other workers 
claim to have seen nerve fibres in various positions, such as 
the rhabdom and in and around the cones. I have repeated 
their methods and experimented with many others, but 
I have never succeeded in tracing the nerves as recognisable 
fibres further than a short distance beyond the basal 
menibrane. That they do undoubtedly pass through that 
membrane there is no question whatever, and this fact 
should be remembered in connection with Lowne s theory 
to be mentioned later. 

Some time after I had arrived at these conclusions in 
regard to the nature, of the retinulae they received apparent 
confirmation by the work of Domingo Sanchez on the 
development of the retinal elements in G. bmssicae (Trab. 
del f.iab. de Investig. Biol, de Madrid, 1915-17). 

My attention was called to this work by my friend Mr. 
J. Bronte Catenby of the Department of Physiology at 
Oxford. Sanchez worked on the pupa of G. hrassicac and 
succeeded, apparently by Cajal’s modification of Golgi’s 
sliver chromate impregnation, in demonstrating the purely 
nervous nature of the retinulae cells. The process is very 
capricious in its action, and though I had already tried it 
without result, I made still further eSorts, and after a time 
succeeded in obtaining a differentiation of the retinulae cells 
indicating their nervous nature. 

The optical and primarily receptive layers are evidently 
t .0 be sought between the basal membrane and the corneal 
layer, and having noted the general structure of the eye, 
we may now proceed shortly to review some of the theories 
which have been advanced in regard to the method and 
quality of vision of which such an eye may be deemed 
capable. 

The theory which is at the same time the oldest and 
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most generally accepted is that of Miiller (Zui vergleicheii- 
d&ii Physiologie des Gesichtsinnes der Menscheii und der 
Thiere, 1826) and may be freely translated as follows — 

“If light from a particular part of the object can only 
reach a particular part of the retina, all other parts of the 
retina will be excluded from this particular light, and so 
an image is formed. This happens in the composite eyes 
of insects and Crustacea by means of the cones which 
lie between the comeal facets and the fibres of the visual 
nerves, united to each at their extremities and clothed 
laterally with pigment. Each of these cones peripherally 
placed round a convex nerve mass passes, to the individual 
nerve endings with which it is united at its apex, only 
that light which falls directly through the axis of the cone. 
All other rays emanating from the same point and falling 
obliquely on the cornea will fail to reach the low^er extremity 
of the cone and so will not come to the perception of the 
other fibres of the visual nerves. They wnll be absorbed, 
if they fall obliquely, by the pigment -covered walls of the 
cones, these being fiansparent only in their axes.” 

Further ; — ‘‘ The convexity of the corneal facets will 
guide the light in the direction of the axis, and cause a 
greater concentration in the depth of the eye. So it may 
happen that the whole light passing through the cone will 
be concentrated at the apex where the nerve fibres are 
attached, in the form of a point, whereby the brightness 
of the image, must be much increased. The refraction of 
the outer surface of the cornea is, ho'wever, not so great 
that it can form a special small image for each facet. If 
it did no ima^c could be produced, for if one were formed 
in the focal distance of the lens, it would necessarily be 
reversed. Not the whole field would be reversed, but the 
picture formed by each of the facets respectively and 
unnaturally. As also the facets in the compound eyes of 
insects frequently show little or no convexity, we can 
attribute to the peripheral convex surface no other func- 
tion than the concentration of the light towards the pointed 
apices of the cones.” 

This is what is known as the “ mosaic ” theory of the 
sight of the compound eye, and may shortly be enunciated 
thus. 

Each facet registers on a sensitive layer a spot of light 
corresponding in quality to the average of the light re- 
flected, normally to the facet, by that part of the object 
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within the facet's field of view. Hence an erect image will 
be forined niLide up of such spots of light in the form of a 
mosaic. .Muller was of course mistaken in stating that the, 
facets could not form an image. ' 

The lirst to throw doubt on Muller's theory was R. Wag- 
in'! (Archiv, f. Xaturgesch. p. 372, 183D), who considered 
the sheath of the cone as the true nerve expansion. Will 
(l.eipzig, 1810) regarded the compound eye as an aggregate 
of simple eves, (lottsche (Beit, sur Anat. u. Bhysiolog., 
etc.. Miillefs Archiv. p. 183-92, 1852) reobseryed the images 
formed bv the facets of an insect’s eye with the inside 
[■eiiKtved.'aiid calculated the focal distance of the image. 
Ife considered that his work disproved Muller’s theory, 
and eertaifiiy it wa.s the cause of its temporary displace- 
rneiit. Leydig in various papers expressed the view that 
the cftnes wer(' the nervous elements, forming with their 
thread-like continuations a perceptive element comparable 
with the retina of vertebratps. He thought all the small 
images were in some wav conveyed to the brain and com- 
bined into one large picture. Claparede (Zur Morph, 
(ler Ziisamm. Aiigeiu etc.. Zeit. Wiss. Zool. p. 191, 1859) 
points (jut that l\[iillerk theory makes the definition of 
tile object dependant on the number of the facets and 
states that bc('S can .see the hive entrance at great distances. 
It hardly re(juires (Irenacher's refutation to remind us 
that there is no proof that bees can see the hive any more 
than that carrier pigeons can see their pigeon-house, and 
indeed wo know from nianv ex])eriments that bees do not 
ri'turn to the hivi* door by sight, since they will return 
infallihiv to the place where the door ivas if the hive be 
turned round, ('laparcale suggests that each facet sees a 
definite image and the view is made up of the sum of these 
iniage.s. the physiological diffienlty of multiple inverted 
images being in hi.s opinion no greater than in the case of 
several simple eyes. He regarded the cone as an optical 
ami percipient eleiuoiit combined. 

Kuete (1861) thought that not only the axial rays 
afloete<i the nerve (‘lemenls hut many rays affected many 
neighbouring elements. Here \^■e seem to have an antici- 
pation of FiXiier's “ superposition image.” Dor (1861). 
examining the subject from an optical point of vie\v, made 
nut that the image was formed at the hinder end of the 
cone and eoiulemned heydig’s tbeory of the nervous 
constitution of that hotly. He regarded the cone sheath 
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as the retina, and in reply to the difficulty of its shape for 
receiving a picture points out that the human retina is not 
truU' spherical. 

SchUltze (Untersuch. uber zusammenges. Aug. Botin, 
J868) held that the mosaic theory was physically unten- 
able, as also Leydig's view of the nervous nature of the 
cones, these latter being in his view a purely dioptric 
apparatus for the production of the image. Schiiltze's 
monograph is one of the most interesting of the older works 
on the compound eye, since it enters into great detail on 
the question of the nerve distribution. According to tliat 
author the central rod or rhahdom of the ommatidium is 
the nerve rod, formed of several fibres in a common sheath. 
He claims to have seen these fibres very distinctly. They 
are said by him to have a laminated structure as though 
made up of a great number of small plates transversely 
superimposed. At the outer or distal end they divide and 
enter the cone, to the number in some cases of eight, being 
then apparently lost in the substance of the cone. Schliltze’s 
figures and descriptions are very convincing, and one feels 
almost inclined to believe that he saw the structures he 
describes, though Grenachcr, who spent years in examining 
these eyes, does not appear to have found the nerve fibres, 
and indeed professes to doubt their existence. He states 
that Schiiltze found them only in a verv few cases, and 
himself confessed that he was unable to find them in the 
majority. Boll (1871) pointed out the imim})ortancc of 
Lcuwcnhock’s images, reobserved by Gottsche. these being 
an incidental consequence of the lenses of the facets. He 
also pointed .out the lack of accommodation in the insect 
eye, and the impossibility of combining a?) endless number 
of images into one picture. 

In 1879 appeared Grenadier's great work on the Arthro- 
pod eye (Untersuch. uber der Arthiop., etc.. Gottingen, 
1879). For beauty of illustration this work has probably 
not been surpassed. It will be necessary to review at 
some length that author’s conclusions. In tlie course of 
his introduction, from which I have extracted part of the 
foregoing summary, he remarks that the perception of a 
number of inverted images need not at once be dismissed in 
vieis^ of the simple Arthropod and the Vertebrate eye, but its 
probability will depend on the nature, and especially on the 
number, of the percipient elements belonging to each corneal 
facet. If, where the light rays fall, there be oidy a single 
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percipient organ, it must either perceive only a small 
portion of such picture, or else, if large enough to take 
in the whole, it will only record a mixture having the 
general luminosity of the picture. The difficulty of the 
reversed image is not in his view a good reason for rejecting 
it, since spiders with six to eight simple eyes, certain water- 
beetle larvae with twelve, and other creatures must have 
inverted images. 

He proceeds to classify the two main theories as first, 
Muller’s theory of mosaic vision, and second, ‘Hhe little 
picture theory.” Muller’s theory provides that only a 
single perceptive element occurs behind each facet, one 
nerve element being joined to each cone. In opposition 
thereto the picture theory will be upheld when a multi- 
plicity of such elements, serving as a retina, can be demon- 
strated. In all fairly well-developed visual organs in the 
animal kingdom arc found structures of a quite specific 
kind, tlie rods, in a wide sense, which are to be regarded 
as the percipient end organs. In the simple Arthropod 
eye, and especially in the stemma of insects and spiders, 
these rods have been recognised. In their main agreement 
with those of other animals we must claim for them the 
same signification, the more so since other retinal elements 
which could be substituted for them are sought in vain. 
If we accept the projection on the retina of, for example, 
a spider’s eye, of an inverted image, we must also agree 
that the external object can only be distinctly seen when 
its rays come to a focus on the rod-bearing region of the 
retina. For the sight with equal distinctness of objects 
at varying distances, the vertebrate eye possesses an 
accommodation or focussing apparatus of which there is 
no trace in the Arthropod eye. It may perhaps find a 
partial substitute in the relatively greiit length of the 
rods, so that distant objects whose images fall more on 
the distal ends of the rods, act more on those ends, w'failc 
nearer objects focussed more in the depth of the retina 
may specially stimulate the hinder end, 1 may here remark 
in parenthesis that this remark has been made by other 
investigators, as for insta.Tice Patten {vide infm), and 
Avebury has raised the objection that the nerves which 
are first reached by the light would surely be affected by 
it. As against this objection, it may be urged that in our 
own experience the attention is more easily focussed on a 
defined image than on a blurred one, and thus the percep- 
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tive power might act in a selective manner. We shall see 
later, however, that probably neither action is called upon 
in the perception of the image. Grenacher further points 
out that the image projection must take place in any case 
only a short distance behind the distal ends of the rods, 
for it is here that they are surrounded by pigment. He 
considers t^at it is for obvious reasons established that the 
physiological region of the area of light perception lies 
between the distal and proximal ends of the rods. The 
same applies to the compound eye. In “ acone ” eyes * 
of Tipula and Ctenopkora the light perception is associated 
with the seven rods, of which, especially in the latter, the 
central is much longer than the peripheral, so that the 
central must have a deeper zone of perception. He then 
considers those facetted eyes in which the central rod is 
drawn out into an axial rhabdom, as in Ortho ptera, Hymen- 
optera, Lepidoptera, etc., where the rhabdom is extended 
into the whole length of the retinula. In these the sec- 
tional area is reduced to a minimum, namely the cross 
section of the rhabdom. Hence it reaches a very consider- 
able depth, and there is nothing to prevent the nervous 
stimulus acting throughout its entire length. The visual 
area of the single facet will be reduced the more it departs 
from the structure of the simple eye. As to the acuity 
of vision we may come to some conclusion, in for example 
the spider’s eye, by taking into account the distance apart 
of the percipient elements in different forms. An eye with 
a great number of small rods on the retinal surface will see 
more clearly than one sparsely provided. Thus the front 
eye of Epdra will surpass the hinder in this respect, for 
the former has an incomparably greater number of rods 
than the latter. On the contrary, the posterior eye has a 
larger visual field than the anterior. In the compound 
eye we may compare the number of elements in the 
retinulae. Dytiscus has only four, Meloloniha seven. 
Whether or not the former is compensated by a smaller 
field, we know that the water-beetle is actively voracious 
and gives the impression of having a greater visual power 
than the cockchafer. The discovery of a single perceptive 

* Grenacher divides Arthropod eyes into “ acone,” those which 
have no crystalline cones or any substitute for them ; “ pseudocon e ’* 
eyes, those which have in place of the cone a more or less cylindro- 
conical membrane with fluid or semifluid contents; and “ eucone ” 
eyes, those which possess a true crystalline cone. 
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elenieiit behind each facet would have been overwhelmingly 
ill favour of MUller s theory, but since we know there are 
more, it remains to ask whether this fact invalidates 
Mijl!er's tiieory. 

If (iottsche's image theory is to be supported it must be 
true for ail facetted eyes; furthermore the image must be 
projected in the plane where the percipient elements lie, and 
there must be a retinal layer with many percipient elements 
to receive it. The formation of a reversed image will depend 
on the spherical surfaces of the refractive media acting as 
lenses. This condition is in most cases supplied. It is 
not to be exeludcd that the cones may serve this purpose 
through their convex anterior surfaces. The second con- 
dition demands that the image shall be projected where 
W(* know the percipient elements to lie, and behind the 
cones. Tile Oottsche experiments demanded that the 
image sliould pass unaltered through the cone to where 
tfu^ sensitive layer must lie. The material used by Gottsehe 
was very ill adapted to illustrate the effect of the cones, 
since his flies were insects with pseudocone eyes, the cones 
of wiiioh must have been inevitably destroyed, and. 
shortly, the experiments do nothing more than show that 
the cornea! lenses act in the same way as would lenses 
of glass, (irenachor proceeds to recount how he has tried 
similar experiments witli the eyes of nocturnal moths, in 
spirit specimens of which the internal parts of the eye can 
he rcmo\’ed and the pigment destro^^ed by nitric acid. 
8ucft an eve so placed as to make it possible to look through 
it from the back, shows no images at the bases of the cones, 
but does show sharp images just behind the lenses, where, 
iiTtwev’er. no sensitive elements lie. 

I he tiiird point wliicii Grenacher brings forward is the 
ipiestion whether the image, if formed, has the necessary 
area. In general the cone is pointed posteriorly, and 
therefore we look in vain for a projection which has any 
size at all. If an image be possible where the rods do reach 
the hinder end (»f the cone, it is clearly impossible in those 
Ciises wdiere the rods arc drawn out to a thread-like struc- 
ture. (dten of considerable length. It is further impossible 
o suppo.se that an image produced at the forward part 
could be earned inwards like sound on a string. Grenacher 
tfieii discusses the question of the existence of a retina, 
remarkmg that the reply depends very mueh on the number 
ot e/ements necessary to form a tissue which can be so 
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called. He suggests that what is known a.s the retinula 
niav he regarded as a much -reduced retina having seven 
percipient elements. In certain acone and pseudocone 
eves the perceptive elements are isolated, but it is to be 
noted that even if each were stinnilated, seven elements 
could not impart to the sensoriuni an impression of 
every single object of the picture, nor could a number of 
pictures projected by neighbouring facets compensate for 
this deficiency. The difficulty is greater in those more 
developed eyes in which the rods are fused into a rhabdom. 
since the picture elements would be greatly reduced in size. 
From the close approach of the rods it must be doubtful 
if a single rod responds individually to any one stimnlns 
without the co-operation of its neighbours. 

Summing up. he states that in isolated cases there is a 
lack of the necessary curved refractive medium. In other 
cases there may be an image, but far behind the eye. In 
still other cases an image has been seen, but far from where 
it could be effective. The more proximal projection of 
this image is precluded by the position of the pigment, 
added to which there is in most cases the proximal with- 
drawal of the percipient from the refractive media. In all 
oases, without exception, the sharpest projection of an 
image would be without effect owing to the inadequate 
number of the perceptive elements 'm each oinmatidinm, 
and there is not in any case, he holds, much ground for 
regarding them as more than a single perceptive eiititv. 
The picture theory is therefore untena blc . He then proceed.s 
to discuss the path of the light rays enteiffig each facet. 
The angle, at which these fall will deterjnine whether they 
arc to be more or less totally absorbed or reflected. Tlie 
axial rays will have a simple and direct path to the rhabdom. 
and these will be the principal ones to affect the percipient 
(ieiiients. He reasserts his opinion that though the rod 
(icments are multiple, they can only be regarded phvsio- 
logically as an entity. “ Each set of rays will come rela- 
tively to the position they occupied in the outer world, 
and this constitutes the erect image of the compound eye."' 
He points out the insufficiency of the facet unit for the 
reception of the many elements which must be distin- 
guished to form a true image, the strong support which 
anatomical research gives to the mosaic theory, and the 
mipossibility of understanding an aggregation of thousands 
of complete eyes^ all perceiving images, the more so if each 
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be inverted. He compares the simple and compound eye 
as starting from a primitive form, which developed on the 
one hand into an eye with better lens, and more perceptive 
elements (as in a spider’s eye), on the other hand an indh 
vidual retrogressive movement, compensated by great 
numbers of elements in definite arrangement and direction. 
Hy variation in form and co-operation of the pigment, they 
effect not, like the simple eye, the collection, but rather the 
isolation, of the separate rays. 

Grenacher undoubtedly makes out a good case for the 
mosaic theory of vision, both on general principles and in 
view of the structure of the eye, though we shall see that 
his theories have to undergo considerable modification iu 
view of more recent research. 

Lo wire’s view (Trans. Linn, Soc, Zool, ii, pt, ii, p. 389. 
etc,, 1884) that the insect retina lies behind the basal 
membrane merits little consideration in view of our present 
knowledge. It is largely based on the assertion that there 
is no evidence that the nerves pass through the basal 
membrane. It is difficult to understand how the author 
could have made such a statement had he examined even 
a moderate number of sections. Moreover, as will be 
described later, we can under certain circumstances see 
the image in an insect’s eye, and that image certainly does 
not lie behind or even near the basal membrane. Hickson 
(l.c.) treats mainly of the eye of the Blow-fly, and more 
particularly with the nervous stnictiire of the ganglia. 
He considers that the balance of opinion is in favour of 
regarding the rctinulae as the true nerve-end cells. He 
states that the end elements of the human eye are only 
‘004 mm, apart, whilst the corresponding distance in 
Musca is 01 ram. 

Patten’s work (Eyes of Molluscs and Arthropods, Mit- 
theil. a.d. Stat. zu Neapel. V. 6, p. 542, etc.) has met with 
no general acceptance so far as it concerns the physiology 
of the compound eye. His main contention is -that the 
cone is the seat of perception. He claims to have seen hv 
hi,s histological methods the nerve fibrillae which pass up 
the rhabdom, and, spreading out over the cone, end therein 
in minute horizontal branches. He is emphatically certain 
on this point, and one gains the impression that nothing 
could be easier than to proceed by his methods and see 
these fibrillae^ without the least difficulty; nevertheless 
others, including the present writer, have not succeeded 
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ill demonstrating the presence of such fibrils, and there is 
in fact no real evidence of their existence. 

Jonas {Ic.) describes and figures the structure of many 
Lepidoptcious eyes. In his description of the atvuctui^ 
of the eye he insists on the transversely lamijiated struc- 
ture of the rhabdom, which he says is quite easy to see. 
The writer cannot agree with this statement. An apparent 
transverse lamination of the rhabdom is occasionally seen 
in osinic acid preparations, but as a rule it is not visible. 
Whether the rhabdom is actually laminated or not, I have 
been unable to decide. Certainly in many cases the fine 
pigment granules when very slightly out of focus have a 
tendency to suggest transverse lines, and I feel certain 
that in some cases at least this appearance has been thus 
misinterpreted. Jonas failed to discover any nerve fibrilla^, 
though in cross sections of the retinulac he saw clear spots 
which he thought might be sections of iierves. He quotes 
Wagner as describing how iu Sphinx atropos the nerve 
threads or visual nerve bundles surround the apex of the 
cone like a calyx, passing thence to its anterior surface, 
and reaching the cornea; the nerve forms a true retina 
which surrounds the cone like a sheath.’' Levdig. as he 
says, took the same view, and he quotes Schiiltze's minute 
description of the nerve fibrils entering the cone and 
surrounding the apex in a cup-like fashion. He then 
states : — 

“■ With the help of the apuchromatic objective T have 
come to precisely the same results. . . , One almost gains 
the impression that the old authors were right iji that 
they maintained that the cone sheath extends as a nerve- 
rod sheath as far as the basal membrane, but a definite 
opinion cannot be formed until entire proof has been 
obtained by the study of development.” 

It may be noted that these views support those of 
Patton referred to later. 

Jonas, though asserting that he has come to the same 
conclusion as Schultze in regard to the nerve terminals in 
tile compound eye, does not figure them and also states 
that he could not find them. The value of his observa- 
tions is somewhat discounted by a very curious and isolated 
observation. He describes a “ cigar-shaped structure ” at 
tlie base of the rhabdom which he appears to have seen 
only ill Coenomjmpka panrphilm. A small text figure 
>;iiows the object as attached to tlic base of the rhabdom 
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by a thread, and he states that he has no explanation to 
offer for the structure. Why he should have seen it only 
in C. 'pamphihfs is difficult to understand, as a homologous 
structure is so obvious in V . uTticoc^ V . io, and other 
diurnal Lcpidoptera that it is a prominent feature in any 
good section. 1 have already described this feature and 
indicated its true nature as a part of the tracheal system. 
Kiirt Bedau (Zeit. f. Zool, xcvii, 1911 : Facettenauge 
del Wa.sseru'an7.en) states that his researches into the 
itmervation of the retinula have not had much result. 
Even with a ,’,i-inch apochromatic and compensating 
ocular he has not been able to trace in the ommatidia the 
norve.s which pass thence through the basal membrane. 
Jle has Oiily been able to see with certainty that the 
number of nerve fibres corresponds to the eight visual 
c(‘!ls. He critici.ses unfavourably Patten’s work and ex- 
pir'.sse.s the view that what that author took for nerve 
fibrillae in the crystalline cone were the intensively stained 
plasma edges of the four cells of the cone. Many other 
autlior.s have dealt uith various aspects of the subject, 
but with one exception I have probably given a sufficient 
T'esunm of previous work to illustrate the difficulty and 
complexity of the i insect eye. The exception referred to 
is the work of Prof. S. Exner {“ Die Physiologie der facet- 
tirten An gen von Krebsen und Insekten. Leipsig und 
Wien, 1891). To Exner falls the credit of having demon- 
strated expcnmentally the existence and nature of the 
image in the facetted eye, or at least in certain types of 
that organ, and it is my intention here to set forth the 
conclusions arrived at in that admirable piece of research. 
It is the custom of many wiiters to quote from foreign 
works in the original, but while the practice may relieve 
them of any errors of interpretation, it is of little assistance 
to those readers who may not have had the opportunity 
of acrjuiiing a knowledge of the languages in which, such 
<liK)tations are written. Exner’s work is of such import- 
ance, and the only English summary I have seen (“ Senses 
of Insects,” Forel; Eng. Trans., Yearsley. London, 1908) 
so inadequate, that I feel justified in endeavouring to 
give a more complete account of it than has hitherto 
been attempted. 

Exner first experimented with the eye of Hydrophihts 
penis, iind found that in such eye.s the refraction of the 
rays liy the dioptric portion is of a complicated character. 
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due to the fact that the facets and cones are not homo- 
geneous bodies, but have a refractive index which con- 
tinually decreases from the axis to the outer wall. This 
form of refractive body he calls a lens cylinder. 

In order more easily to explain the action of such an 
apparatus I have made the two diagrams on PL II, 
which are similar to those given in Exnei’s work. Pig. 7 
represents a lens cylinder, the actual length of which is 
the same as its focal length. Now the rays emanating 
from some external point, and represented by the lines 
«/, ef, are made to converge by the refractive action of 
the medium so that they come to a focus at the base of 
the cylinder. Similarly rays from some other point, repre- 
sented by c'd', ey\ come to a focus at the same level, 
and an inverted image is formed at the base of the 
cylinder, A peculiar difference between this action and 
that of a lens is, that whereas in the latter the central 
or chief rays, ab, a'b\ emerge at an angle, in the lens 
cylinder the chief rays emerge parallel. Now in the case 
where such a lens cylinder is twice as long as its own focal 
length we have the effect diagrammatically shown in 
fig. 8. Here the inverted image occurs in the middle of 
the cylinder, and the lower half of the cylinder acting 
in the same way, rays which enter the cylinder on the 
right, as c'd\ e'f, emerge again on the right, and the 
image is thus erected. In insect eyes both these optical 
effects occur with apparently varying results. According 
to Exner two kinds of image arc formed in the compound 
eye. The first is the superposition image. A very perfect 
example of this' image is furnished by the eye of the male 
glow-worm, Lampyris noctilum. In this insect the visual 
rods or retinulae do not extend forward so as to touch 
the ends of the cones, but are separated therefrom by a 
small space, filled with what in life is a doubtless trans- 
parent tissue. The pigment between the cones is not 
stationary, as in some other eyes we shall examine, but 
is capable of movement backwards or forwards according 
to the amount of light entering the eye. Thus if the 
light is weak the pigment moves forward towards the 
corneal layer, and exposes a larger portion of the apex 
of each cone. Now, as Exner has shown, the corneal facet 
and the cone in this beetle act together as a lens cylinder 
of twice its own focal length. Hence the rays emerging 
hum the cone apex form a little ered image of that 
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part of the visual field opposite its own particular facet. 
If the corresponding visual rod were adjacent to the cone 
apex and separated from other visual rods by a sleeve 
fd pigment, such rod would receive only the stimulus 
proceeding from its own facet unit {lens and cone). But 
we have seen that not only are the visual rods at some 
ilislaiice behind the cones, but also the pigment is, under 
weak light comlitioiis. drawn forward so as to expose a 
cousiderable part of the cone apex. The result is that 
(•a(?h visual element receives not only the stimulus from 
its (Avn facet unit, but also that of the peripheral rays 
from neighbouring facet units. The images it receive.s 
from siifli rays are superimposed upon those thrown from 
its own cone and lens, and thus the image is made brighter 
and more of the light entering the eVe is utilised. This is 
the tru(‘ superposition image. If the external light be 
strong, the pigment moves backwards like a dark sleeve, 
cutting off more and more of the peripheral rays,, thus 
ileereasing the luminosity of the image, without interfering 
nith its clearncs.s. The pigment, in fact, has a similar 
function to that of the iris of the vertebrate eye. 

Owing to a peculiarity in the immphology of the glow- 
worm's eye this image can be easily seen. The cones are 
.s(j fir?nly attached to the facet lenses that in a fresh eve 
all the nervous apparatus caii be brushed away from the 
inside ()f the eye. leaving a little hemispherical shell 
consisting of the cornea with its cones in position. 

If this little shell be mounted on a small drop of dilute 
glycerine (to rcpi'oduce the refractive effect of beetle 
blood) on a glass .slide, and then viewed from the back 
thrnijgh a me<ii\un-po\ver objective, and using the plane 
inirrop any object [)Iaced bet\veen the corneal surface and 
the mirror can he distinctly seen as an erect image, allowing 
of cour.sf' for the fact that it is inverted again by the 
juicroscope itself. 

The beauty ajid sharpness of this image are Temarkable. 
If the microscope be tilted up, the miri’or removed, and 
the whfile apparatus pointed tow’ards a distant landscape. 
tJ-ees and any other objects in the field of view are ull 
.seen with smpiising precision, 

Exnc]' succeeded in photographing such an image in an 
allied species, and I liave repeated the experiment with 
the result shown on Tl. IV, fig, 2, which is a portrait of 
my friend rrrff. Poulton taken through a glow'-worm^s eve. 
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It has. of course, lost much of its sharpness. The prac- 
tical difficulties in making such a photograph arc con- 
siderable. The exposure is prolonged, and whilst it is 
taking place the water is evaporating from the glycerine, 
altering all the time the refractive index, and thus affecting 
the clearness of the image. Moreover, small as the picture 
is. it is an. enormously enlarged view of the optical image 
which in the actual eye has an area calculated roughly 
at 'lo4 sq. mm. Exncr has given an elaborate matijematical 
proof of the formation of this image, but T have neither 
the space nor the mathematical knowledge to deal with 
that aspect of the matter. 

It should be noted that the picture is jiot a mosaic at 
all, but a continuous image, and doubtless perceived as 
such by the insect. Those who have examined the beetle 
will have noted how the whole head, including the eyes, 
is completely overshadowed above by an opaque chitinous 
projection. Evidently the insect can only see forwards 
and downwards. No doubt the natural eye shade it 
[)os.sesses helps to give it an additionally acute vision for 
objects on the ground, amongst which is to be found its 
main object in life, its mate. 

Exner points out that two features easily recognisable 
in the eyes of insects are, when present, especially adapted 
to the production of a superposition image. These are, 
first, the movement under varying light intensity of the 
iris ’ pigment, and secondly, the existeJice of a space 
between the cone apices and the visual rods, or the thickest 
part of them. 

Superposition images are found in all those insects which 
have to make the most of feeble light, and hence arc 
specially characteristic of nocturnal and crepuscular 
Lcpidoptcra. The exclusively apposition image, on the 
other hand, is found only in diurnal insects, such as butter- 
flies, flies, and dragon-flies. This form of image approxi- 
mates very closely, according to bixner, to that of tlie 
original mosaic theory of Muller, in that the individual 
image ’’ produced by each facet unit is of less importance 
as an image than as a spot of light, 

It is at this point that the results of my own researclies 
in the case of butterflies, at any rate, lead me to con- 
clusions markedly difl'erent from those of Exner; but I 
will .speak of these later. To continue. Exner describes how 
he cut off slices of the eye.s of various insects which have 
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the retinulae adjacent to the cones. Having obtained such 
a section as^ when mounted in the manner already described , 
showed a series of small dots of light corresponding to the 
cone apices, he proceeded to endeavour to study the image 
there formed. 

In an ordinary humble-bee the light dots were so small 
that when he used two light spots as objects the brilliancy 
of the light dots was increased, but the two light rays 
cuuld not be separated. It was thus hopeless to expect 
to see an image. On the other hand, he succeeded in the 
case of (Jaldphora vo^nitoria in seeing the two dots sepa- 
rately, and m proving that the image at the cone apex 
is an inverted one. By measuring the distance between 
the two light images, and then wiping away the cones, 
and measuring again, he found that the distance was 
practically the same, from which he concludes that the 
cone in this insect has an inappreciable optical effect. 
He admits his surprise at this result. The main conclusion 
is, however, that tiie images produced by the facet units 
ill diurnal insects having apposition images are inverted, 
and therefore the picture presented to the percipient layer 
of the insect’s eye is made up of a multitude of inverted 
images, or alternatively of mere light spots. One must 
conclude from this that the elements composing the whole 
picture are not, as images, of any value, but merely act 
a.s light spots -of the average quality of that emanating 
from the portion of the field recorded by each facet. 

If this be so, then the apposition image is, as an optical 
performance, very inferior to the superposition image, 
although nevertheless produced by a much more highly 
developed and intricate optical apparatus, at any rate in 
the case of eucone eyes. 

I have here endeavoured to give as concise an account 
as possible of the image formation in the compound eve 
ao set forth by Exner, There is much more in his book, 
which is a record of by far the most complete research 
yet made on the physiology of the compound eye, and is 
of a value which even the occasional profound obscurity 
of cxprea.sion peculiar to the German language fails entiielv 
to liide. 

Author’s Experiments 

It reiuains to describe some of my own experiments, 
and to record the extent to which they confirm or refute 
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previous results. I have already stated that I was able 
to see and photograph the image in the glow*wonirs eye, 
and my observations on that insect convince me that 
there is no doubt whatever of the correctness of Exner’s 
conclusions, both practical and theoretical, in regard to 
the nature of the superposition image. 

The problem of the apposition image is much less easy 
to solve. Exncr had already utilised the idea of freezing 
the eye in order to maintain the cones and other struC' 
tures in their relative positions. The same idea occurred 
independently to my friend Prof. Poulton, though with 
the additional complication of maintaining the eye iri a 
frozen condition during examination. A large dragon^ 
fly’s eye seemed to promise the greatest facility in handling, 
and I therefore designed and constructed a somewhat 
elaborate apparatus for carrjdng out the experiment. A 
special hollow stage was made, having a central aperture 
into which were fitted type-metal blocks pierced through 
the centre for light, and accurately east to fit the eyes of 
various large species of dragon-flies. Ifimall copper pipes 
attached to the stage conveyed and withdrew a freezing 
mixture of ice and ammonium chloride, which was kept 
circulating by means of a small gunmetal force-pump 
actuated by an electro -motor. The lower side of the 
freezing stage was fitted with a glass box having an annular 
space containing calcium chloride, so that the corneal layer 
of the eye should be in perfectly dry air and free from tlie 
obscuration caused by condensation. It was hoped by 
these means to maintain the eye in a frozen state whilst 
the nervous and other tissue was gradually brushed away 
from the back, until the level of the cone apices was 
reached. 

In its primary object the apparatus was entirely success- 
ful, the eye being completely frozen in a few minutes. 

I may also mention that both carbon dioxide and sulphur 
dioxide were tried as alternative freezing media, but the 
method described proved much superior to either. 

Unfortunately the results obtained with this apparatus 
were not eommeiisurate with the time and labour expended 
in its construction and use. With the eye of Libf.Uyla 
^epmsa the apices of the cones could be seen as bright 
points of light, but no image, inverted or erect, could 
he observed, A pencil or other object moved in front 
of the eye caused a shadow, not well enough defined 
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to be called an imago, and this shadow moved, as one 
would ha\’o, expected, in the same direction (allowing for 
tlie effect of tfie microscope) as the movement of the 
pencil. A similar expeiiment with an eye of Hemam 
focijornm gave a ratlier clearer shadow or image. In 
general the observations, which were numerous, merely 
conflrfued the results obtained by Exner with a large 
<lragoii-fly. The ajnces of the cones arc so small that liy 
the nu'ans at our di,sposal it is very difficult to see the 
image, if anv. which occurs there. Kevertheless on another 
occasion. Iiaving succeedetl in obtaining a portion of the 
cornea of a Lihihfh with the cones still attached, I could 
sc-e first of all the usual sharp inverted image caused by 
the corneal facet, and focussing backwards, there appeared 
to be. ii^ the neigliboiirliood of the cone, apices, a much 
.smaller, much lcs.s di.stinct image, still imvrfed. I have 
alreadv mrmtioned that in the blow-flv Exner claims to 
have .seet\ at tlie cone apices the two light points used by 
him as objects, and to have satisfied himself that the 
image at the apex is an inverted one. I have examined 
flies' eves in tlu^ sjime wa)', and though the presence of 
an image at all. beyond that of the corneM facet, seems 
rather doiifdful, tlnu'i' certainly seems no evidence that 
the eone remverfs the coiiieal image. 

We must. I think, conclude that in flies and dragon- 
flies the picture presented to the perceptive elements is 
a UKisaic of light spot.s hut little if at all modified from 
that supposed by Midler. This may seem a disappointing 
]iei'f(M'mance for the enormous and complicated eye of a 
dragon-fly. but we must not forget the relative size of 
th(' eye. Tile sharpness of the view obtained with a 
mosaic ol light dots obviously increases in proportion tn 
thn number of tlie elements making up the mosaic. If 
the rod.s and cones of the vertebrate eye arc the separate 
elements of the ^■usual apparatus, presumably each is 
stimulated l)v a minute bundle of rays which is in itself 
merely a light stimulus and not a picture, so that our 
own vision may he said to be a mosaic with exceedinglv 
small elements, and the difl'erence between this and the 
image {)f the fae<'tt<'d eye inav be roughly compared with 
the differcJice l)otween a half-tone block made with the 
very fine.st screen and the corresponding picture as repre- 
sented by the very (‘oanse screening used in the cominon 
ncw.spapcr pictorial reproduction. 
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[5oth flies and dragon-flies have pseudocone eyes. i.e. 
the cone is merely a fluid body, and not. as in butterflies, 
a true “ crystalline cone."' Presumably the latter is a 
higher development, whilst the former lia.s persisted, at 
least in the dragon-flies, from great antiquity. It is 
when we turn to the butterfly eye that my observations 
do not confirm Exner's conclusions as to the manner 
of formation of an apposition image. Here we have to 
do with a eiicone eye. and I am convinced that in butter- 
flies at least there is at the apex of the cone a tiny creel 
image of that part of the field appertaining to each facet 
unit. 1 first saw this image in an eye of Gmepteryx rhnnm 
which had been hardened in strong fonnol for iweiitv-four 
hours. A very thin slice was cut off and mounted on a 
drop of dilute glycerine on a cover slip and the whole set 
up on the microscope so tfiat the objective was applied 
to the back of the section. Focussing down, in spite of 
the very small openings corresponding to the co]ie apices, 
the usual inverted image due to the corneal facets could 
be seen. Focussing up this image gradually disappeared 
and was replaced by a much loss distinct bnt iieverfheles.s 
erect image, ‘• 7 '. e. an image of a pencil or similar object 
nioves the same way as the object itself is moved, making 
due allowance for the reversal due to the microscope. 

This peculiar effect is by no means easy to see. It is 
not due to the combined action of a large inimber of 
facet units, but is peculiar to each fiu'ct. One must 
have a very favourable section, and frequentlv before 
the necessary delicate adjustments are made the minute 
drop of dilijte glycerine has sufleied from the evapora- 
tion of the water, and all has to be done over again. 
For some time after I first saw it 1 was unable to get 
it again, and began to think I had been deceived. Since 
then, however, I have repeatedly observed it in the 
rye (tf F. vrtic.ne, and I am convinced that the rays of 
light which reach the sensitive layers of the butterfly’.s 
eye do so in their proper relations corresponding to their 
respective positions in the outer world. I.et ns now 
consider tor a moment the difference which this fact inav 
make in the acuity of the insect’s visiuji, I have drawn 
on a large sheet of paper a ciiive representing a section 
of the corneal layer of the eye of V. uriicoe, ami marked 
it ofl into as many divisions as 1 found facets in an actual 
section. Then I drew across the paper straight lines each 
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perpendicular to an imaginary facet, and these lines formed 
a great sheaf radiating from the eye, the space between 
the lines of course increasing as the distance from the 
eye increased. Then a line two inches long, drawn two 
inches away from the e^'e, and at right angles to the centre 
line of the sheaf, would represent an object two inches 
from the insect’s eye. Such a line cuts across a number 
of the other lines, and this number represents in linear 
fashion the number of facets which would be engaged in 
viewing an object two inches long, two inches from the 
eye. Another line of the same length but twelve inches 
from the eye cuts across a much smaller number of the 
line.s, since here they are wider apart. From this diagram 
I obtained a jmmber for the facets engaged in viewing an 
object tw^o inches lojig but tw^elve inches away from the eye. 

I was thus able to calculate approximately the numfcr 
of facets of a tortoiseshell butterfly’s eye which would be 
4'ngagcd in viewing another of the same species at distances 
of two and twelve inches respectively. I then made a 
drawing of the butterfly and divided it off into small 
areas equal to the number of facets at tw'o and at tw^elve 
inches, and a.ssiiining that each facet unit conveys, not 
an image, but only a spot of light of the average value of 
that part of the field which it covers, I built up a drawing 
of the butterfly with spots of colour in number corresponding 
to the .small areas into which my first drawing had been 
divided. I did this for both ca.ses, the twmdnch and the 
twelve-inch, and the result is shown on PL TTT, Fig. 1 
shows the tortoiseshell butterfly as it appears to our eyes, 
fig. 2 the same as it may be supposed to appear if made 
up of little dots of light corresponding to the number of 
facets engaged at a distance of tw^o inches, and fig. 3 the 
same at a distance of twelve inches. I have furthermore 
endeavoured to represent the appearance of the same 
butterfly at twelve inches, assuming that each facet unit 
records a sharp but inverted image of its own field of 
view'. Lor this purpose I cut a drawing of the butterfly 
into hexagonal pieces each representing a facet view, and 
then turned them all upside down. The result is shown 
at Ifi. IV , fig. 1 . The effect is peculiar, and the reader mav 
derive some amusement from trying to decide whether 
FI. TII fig 3, or PI. IV, fig. 1 looks most like the original 
ontterfl} . for if we accept the mosaic theory, either as 
spots of light or as clear inverted images, one of these 
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two pictures must represent the sort of view from which the, 
sensitive layers of the insect’s eye obtain their impression. 

That these insects are extremely short-sighted every 
one who has observed them wdll agree. We know what 
a conspicuous object a w^hite butterfly is. We can see it 
at great distances, and yet two white butterflies will often 
pass within a few feet of each other without either being 
apparently conscious of the other’s presence. We know 
how readily one white butterfly will pursue and investigate 
another to see if it is a suitable mate, but I have never 
seen this kind of flirtation begin from a distance of more 
than a few feet. Nevertheless, in my view a butterfly’s 
sight is much more acute than the figures ou Pis. Ill and 
IV would suggest, and for this reason : I believe that the 
rays of light entering the facet unit are not recorded as a 
light spot, or as an inverted image, but as an erect image, 
the whole field of view being represented by a mosaic of 
little erect images, thus forming a continuous picture. 
1 have already explained how I have actually seen these 
erect images, albeit with difficulty and not very clearly. 

There is one feature of the butterfly’s eye which does 
not appear to be present in dipterous and other pseudocoiie 
eyes—viz, the already described proces.'iits cornme. Now 
Exncr regards the lens ajid cone iogeOier, in an apjwsition 
eve, as forming a lens cylinder of w'hich the actual length and 
focal length are the same, hence giving an inverted image. 

This condition may, and apparently does, obtain in some 
eyes in which the short cone is closely adjacent to the lens, 
forming what may be regarded as a physical entity, or 
where, as appears to be the case in a fly’s eye, the pseudo- 
cone is of such feeble refractive power as to have little 
effect on the image already produced by the facet lens. 

Now in the butterfly the procejssris corneae lies between 
the lens and the cone, so that these latter structures pre- 
sumably do not act together as one lens cylinder of its own 
focal length. What 1 conceive takes place is that the 
lens produces an inverted image (this can, of course, be 
very clearly seen), the rays from it arc collected by the 
cone, and that is a lens cylinder of its own focal length. 
Acting on the principle already explained, the cone reinveits 
the image, passing the rays out at its apex or inner end 
practically parallel. 

From here they pass down the rhabdoin and stimulate 
the retiuula cells. The stimulation does not take place on 
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the emh of the retinula cells, as, for instance, in the glow- 
worm's eye, but along the inner edge of each cell through- 

out its whole length. •inf, 

Now Grenadier maintains that the retinula cells ot each 
ommatiiliiim. tliough multiple, can only be regarded as a 
phvsiological entity, and if we arc to compare the receptive 
faculty of the compound with that of the vertebrate e}-i,\ 
we must compare the number of ornmatidia in the former 
with the number of rods and cones in the latter. 

However this may be in other compound eyes, I hold it 
to be an error for that of a butterfly. If there are eight 
retinula cells in eacli ommatidiuin of the eye of V. urtim: 

1 regard them as eight separate elements, the more so since 
in some species, as. for instance, Y. io, they are to smiu- 
e.xtent se{)arated bv pigment. Hence the little pencil ot 
liglit projected down the rhabdom by each facet unit, and 
liaving its ravs iirranged in their proper order and position 
bv the re-er(Ction brouglit about by the cone, is analysed, 
aii<l pivsiimably perceived with eight times the accunic\ 
with which a mere amorphous spot of light would be per- 
ceived. and .similarlv one tortoiseshell butterfly may hr 
supposed to see another, at a distance of two inches, eight 
times more distinctly than as shown at FI. HI, fig. 2. Two 
laetors thus contribute to the better perception of tlu- 
image, viz, the pro])er co-ordination (d the rays and the 
inultiplicitv of the perceptive elements. 

One point remains. It has been suggested that tliciv 
is a <Ulticulty in understanding how light passing down a 
transparent rod. the rhabdom. can effect the retinulac 
adjacent to it, since light entering a glass rod at one end 
emerges only at the other end and not through the sides. 

1 have submitted this point to Lord Rayleigh, who hiib 
kindlv assisted me on several occasions. In his reply he 
])oint.s out that this action of a transpaTcnt rod is true 
for the rod surrounded by air, Init that in the ommatidiuiii 
of the compound eye this condition docs not obtain. 

The phvsiological continuity of the rhabdom aitn 
retinula cells doubtless provitles for the due action <iii 
the latter of the light stimulus. 

Technique 

Many thousands of preparations of eyes were made i" 
the course of my investigations. Of hardening re-agentj 
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I liave tried several. For some purposes the well- 
known saturated solution of corrosive sublimate in 
water to which is added oO % of alcohol was found 
\>uv wood. About 1 % glacial acetic acid may be added if 
ivipured. Sections thus prepared and stained for twenty- 
fuur hours in anilin-watcr-satfranin followed by a short 
imiuersiou in a 2 % solution of light green in alcohol, give 
a verv beautiful differentiation of the cones. For showing 
the peculiar structure of the trachaeal distributor at the 
Ijiise of the rhabdom the ordinary combined methyl blue and 
^'osin (Mann’s stain) is the best, and this also give.s good 
jtiepa rations of the general nervous arrangement. One of 
I lie beat fixatives of high penetrative power is “ Ficro- 
rlilor-acetic acid ” made up as follows ; — 

1 % Picric acid in alcohol . . . G parts 

Chloroform I part 

Olacial acetic acid .... 2 

Fix for twenty-four hours and w^ash well in 90 % alcohol. 

The nerve fibres passing from the periopticun to the 
n'tiiuilae are very well shown by Heidenhain’s haemato- 
x\lin. Potassium bichromate and solutions containing 
formalin are, as a rule, of very little use. as they render any 
cliitiiious parts exceedingly brittle, and the softer parts are 
also made liable to pulverise at a touch. One; of the great 
(lithculties in all insect eye preparations is the pigment. 
If any fixative containing osmic acid be used all pigment 
cells are intensified and the pigment cannot be removetl. 
The same ajjplies in great measure to silver nitrate. For 
tU’pigmentatlon after fixatioji the following .solution works 
very well : — 

80 % alcohol 2 parts 

(llycerine 1 part 

Hydrochloric acid . . . , 2 % 

Kectioiis after removal of paraffin or colloidin or both 
are put into this solution, and tfie pigment disappears in 
a few hours or less. 

Ifiixton (Trans. Ent. Soc., 1917, p. 141) obtaine<l good 
U'sults with insect brain tissue by putting material into 
a 1 % solution of silver nitrate in water for ten days in 
tht' dark and then washing. The material is embedded 
ill paraffin and sections cut. After removal of the paraffin 
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and hydration of the sections they are placed in 1|% 
silver nitrate and exposed to bright sunlight for ten 
minutes, washed in distilled water, and placed in 1 ^ 
gold chloride for two minutes in a bright light, washed 
again and placed in aqueous solution of pyrogallic acid 
to complete the redaction. 

I have given this process at length because other workers 
raav find it useful for brain tissues. For eye work I have 
not found it of much service on account of the old difficulty 
of the pigment cells, which are stained so deeply as to 
obscure a”ny other structures with which they are in 
contact. 

Methylene blue, Ranvier’s lemon juice method, and other 
nerve processes have been tried, but without any marked 

A method which promises good results m the differp- 
tiation of nerve tis.sue seems to be the double impregnation 
of silver chromate already referred to. Like most of these 
processes it is exceedingly capricious, and too much must 
not be expected nf it. Sometimes nerves in one part of a 
section will be differentiated, whilst in others they remain 
unstained. Moreover, the material so prepared will rarely 
stand the usual embedding processes, and I find the most 
likely method of seeing the structures required is to tease 
out on a slide small portions of the tissue and examine 
them as non- permanent preparations. The material is 
placed in a 2 % solution of potassium bichromate to which 
a very little for mol has been added, and the tube exhausted 
of air. The material remains in this solution for about 
three days, when it is placed in 1 silver nitrate for two 
days, then returned to the bichromate solution (freshly 
prepared) for two days, and finally put back into silver 
nitrate for two days or more. It can then be washed in 
90 % alcohol and examined. 

For section -cutting I have used both paraffin and paraffin- 
celloidin. If chitinous parts are not required, cornea, etc,, 
can be removed after fixation and only the soft parts left. 
Paraffin sections can then easily be made. For sections 
including the chi tin I have found the following process 
the most satisfactory. 

Fixed and dehydrated material is placed for two or 
three days in a solution of celloidin in clove oil.* Then 

* ('elloidiii dissolves in clove oil only very slowly. Many week? 
may be leqaired for the .solution to become saturated. 
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transfer the material to a weak solution of celloidiu in 
ether and alcohol, and concentrate to a syrup at about 
-10^ C. Pour into a moiild and harden in chloroform vapour 
ill the usual way, and then transfer to a saturated solution 
of paraffin in chloroform for twenty-four hours. Then 
place the block in melted paraffin having a melting point 
of about 55*^ C. and exhaust with a water air-pump, finally 
embedding in fresh melted paraffin. 

This combination of clove-oil celloidin saturation with 
double embedding was suggested by Dr. C. J. Martin of 
the Lister Institute. In my experience it is superior 
to the much -vaunted spirit-soap treatment. The alleged 
cbitin-softening action of spirit-soap seems to me to be 
much over-iated. 

Nearly all my sections were cut with a Cambridge Rock- 
ing ]\licrotome, which, except for pure celloidin sections, 
is quite as efficient as the more complicated and costly 
instruments. 

Can BuTTERFr.iE.s distinguish Colours? 

Before investigating this question and considering such 
experiments as may be regarded as throwing some light 
on the subject, it will be as well to make clear the mean- 
ing of the question and the necessary limitations of any 
answer thereto. We know that light consists of vibrations 
or waves, and since we cannot imagine waves in nothing, 
and since light reaches us from the stars across illimitable 
tracts of empty space, "we suppose the existence of an 
invisible, intkngible, perfectly elastic medium called the 
aether, wffiich is considered to permeate, the universe and 
all material substances contained therein. The vibrations 
set up in this medium by a source of light are of differing 
wave lengths and wave frequencies, and our own visual 
organs record different sensations according to the fre- 
quencies of the waves which fall upon our eyes. The light 
We receive on our own retina may come direct from the 
source of light, or more commonly may be reflected from 
the surface of some substance upon which the direct light 
IS lalling. If the light we receive contains a normal 
admixture of all the rays of differing length and frequency 
We experience a sensation which we call “ white.” It is 
pos.sible to separate the component rays of white light 
hy passing them through a prism, as in the well-known 



32 


Dr. }i. Eltringham on Bntterfy Visim. 


spectroscope. The ray.s are bent or deflected from their 
original c<!ursc. but all are not equally deflected. Those 
<jf the shortest wave length are deflected most, and hence 
it i.s po.ssible to project on a screen a band of light, one 
end of which consists of the rays of shortest wave length, 
the other of those of the longest, those of intermediate 
wave leiigth.s occupving the intermediate positions. 

W(* iiro now h(jwe\ er. aware nf a new fact, the band of 
is no longer white, but the different portions of it 
nroiluee in ns'lilTercnt sensations which we call colour. 
Thus the band to a normal eye appears deep red at one 
en(h and clianges towards the other end into orange. 
v<*l!ow. green, blue, dark blue, and finally \iolet. An 
‘object sudi as a. Ilowei' appears to us to be coloured because 
its sulistancc ab.sm’bs some of the light falling upon it. 
and retiecls the rest. Such colours m nature are rarely 
pure. i. e. tliey consist of mixtures of reflected rays, thus 
producing what we term various ‘‘ shades ” of colour. 
These mCxtures of colours can be analysed by looking at 
the olijccts tiiroiigh special light filters which entirely 
absorb 'certain rays, while allowing the rest to p^s un- 
alten'd. Some rathei' unsuspected effects may in this 
way lie obtained. Tims a deep blue lobelia examined 
through a screen which is impervious to blue rays, looks 
deep red, showing that its colour consists partly of red 
rays. Similarly certain forms of pale pink pelargonium 
when e.xamincd through a filter impervious to red, 
appear bright blue, although we are not conscious of 
the. blue component of the colour when seen under normal 
conditions. 

It may thus he seen that we may be said to possess 
two separate visual faculties in relation to light. One, the 
fundamental perception of light as such, the other the 
cajiacitv for distinguishing, apart from mere luminosity, 
lights of dift'erent wave lengths: and a totally colour-blind 
person is one who possesses only the former of these two 
faciillies. Such cavSCwS are extremely rare, though partial, 
and especially “ icd-grcen blindness is of frequent occur- 
rence. Tn one case of total colour blindness or mono- 


chromatic vision, instanced by Sir AVilliam Abney {“ Re- 
searches in Colour Vision." London. 1913), the. subject had 
no .sense of any colour, and moreover his sensation of 
luminosity was about one-thiiticth of that of a normal 
person, and much the same condition was observed in a 
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st'cond example given by the same author. That the two 
faculties mentioned are in fact quite distinct is shown by 
a third case in which the subject appeared to have the 
sensation of green, but little or no fundamental sensation 

of light. 

Having thus explained something of the meaning of 
colour vision as applied to our own eyes, to what extent 
can we apply the terms we ordinarily use to the question 
of colour vision in an insect ? Naturally we cannot hnow 
whether what we call red or blue appears red or blue to a 
butterfly, in the same sense as it does to us. We may, 
1 think, leave out of account all philosophical verbiage 
on the subject of whether an insect is or is not a conscious 
organism. Consciousness is probably a matter of degree, 
and though in creatures of lowly cerebral organisation it 
niav be reduced to a condition hardly definable by our 
limited imagination, some form of consciousness seems 
postulated in any creature which leads an independent 
and more or less complicated existence. When therefore 
we ask, can a butterfly distinguish colours ? we mean, does 
it, as a nervous organism, possess the faculty of distin- 
guishing those differences in the quality of light waves 
which we speak of as colour, in a sense distinct from their 
mere luminosity value? With butterflies comparatively 
few experiments have been made. With other insects 
such investigations as have so far been recorded have 
naturally been carried out with species in which a colour 
sense might be supposed to be of some use in the creature’s 
economy. In nature animals are rarely endowed with 
faculties which are superfluous to their mode of life, though 
at the same time we must not too readily assume that any 
given insect can have no use for a sense of colour, since 
there are probably few species of the ultimate details of 
whose life hi.'^tory we have absolute knowledge. 

Bees, with their intimate relationships to flowers have 
naturally prompted a considerable measure of research, 
more especially as the theory has been advanced, first by 
f>prengel in 1793, that flowers attract insects, and especially 
bees, by their bright and conspicuous colours. 11. Muller’s 
experiments resulted in the statement that, caeferis paribus, 
a flower will be sought by insects in proportion as it is 
conspicuous. Wery arrived at similar conclusions. Muller 
also pointed out that the perfume is a powerful attraction. 
Many early researches might be quoted, but the methods 
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are frequently faulty and the results inconclusive or 
contradictory. 

Plateau’s conclusion that all flowers might be gre(’i) 
without their due pollination being interfered with does 
not seem to me to prove that flowers which are not green 
gain no advantage from their different appearance. Such 
observations., however they may affect the question of the 
origin of colours in flow'ers^ seem to prove or disprove 
very little in relation to the insect’s powder of chromatic 
perception. 

Lord Avebury’s experiments merit a greater considera- 
tion. He experimented largely with bees. In one case 
he gave a bee a drop of honey on a blue paper, and then 
three feet away placed a similar drop of honey on an 
orange paper. After the bee had had two feeds the papers 
were transposed, but the bcc returned to the blue paper. 
After a while the papers were again transpoEed, and the 
bee returned to where the blue paper had last been, anrl 
found the orange one. It evidently looked different, as sh,> 
stopped and made for the blue paper again. The author 
thus comments on the experiment : “ Ko one who saw her 
at that moment could have the slightest doubt about her 
perceiving the difference between the two colours.” 

The experiment does not, however, really prove that the 
bee disLirignished the colours, A totally colour-blind 
person might be able to separate blue and orange papers, 
not by means of their colours, but through their different 
luminosity, The same author also carried out a rathoi 
complicated experiiucnt with honey on slips of glass which 
had coloured paper attached to them. Hy changing and 
rojuoving these and Cdirrying out the experiment jnanv 
times, he arrived at the conclusion that his bees showed a 


marked preference for blue, then white, and successively 
yellow, red; green, and orange. 

The order of tlie colours is peculiar, especially the position 
of the red. If bees are colour-blind and guided mainly hv 
iuminosity the yellow and green should have been the most 
cemspi CHOUS colours, but w'e have here the red coming: 
between these, a result which would not, I venture to 
siiggest,^ be obtained with a colour-blind animal. 

That insects are atlmded by the colours of the flowers is 
very improbable, and the theory that flower colour has been 
developed because its attractiveness assists in pollinatiim 
has little foundation. Nevertheless, the colours of flowers 
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niav well have been developed as an aid to conspicuousnees^ 
as opposed to attractiveness. My friend, Dr. Church, who 
lias made a special study of floral mechanism and the 
vi.sits of insects, fully agrees that a flower which is more 
conspicuous will be hkely to be visited before one which is 
less so. From the experiments of Forel, Avebury, Plateau 
and others we have evidence that insects, especially bees, 
luive a remarkable memory, not only for locality, but also 
for colour. Thus a bee w’hieh has been given honey on a 
blue paper rapidly associated the idea of honey and blue, 
or whatever sensation the blue colour may convey to it. 
liost it should be supposed that bees are specially asso- 
ciated with blue, we may instance another experiment of 
I^ord Avebury. Equal-sized discs of red, yellow, green, 
and blue were provided, and honey was placed on tlie red 
disc. A marked bee was also placed on the red disc. 
After the bee had fed, gone back to the hive and returned 
a few times, the red ^sc was replaced by a blue disc with 
Imnev, and another red d).sc was placed near, but without 
honey. When the bee returned it weiLt to the red disc 
and searched for the honey it had been accustomed to find 
thereon. Nor could it find the honey on the blue disc, 
though this was close at hand, showing a defective sense of 
smell. Numerous further experinients showed that bees 
rarely confuse colours except blue and green. Forel tried 
the same experiment in the opposite order, when the bee 
always went to the blue disc, and even to a strip of 
blue paper, showing that it was not the form which 
guided it. 

More valuable evidence than all these observations is 
given by Forel when he describes how a bcc, fed on blue 
paper, afterw'ards sought out and examined all the pieces 
of blue paper in various corners of the room, in whatever 
surroundings they happened to be. The latter part of the 
sentence discounts entirely the mere luminosity value of 
the blue paper. 

Before describing my own expeiiments which have been 
made with butterflies, I must briefly review the work of 
Hess, referred to in the first part of this paper, from which 
that author deduces the o]:»inion that insects, bees and 
butterflies included, are totally colour-blind. In attempt- 
ing to show^ that his results with these insects are incon- 
chisive T do not wish to detract from the value of his 
research with other animals, especially those with birds 
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and dyed grain, which are very interesting and ingenious. 
He experimented with larvae, of Hyponomenta variabilu 
hy placing tliem in a glass vessel with parallel sides, and 
found that for the iiiost part they crept to the lid nearest 
the light. H a strong light were arranged in one half and 
a weak light in tiio other, the}’ crept into the bright half, 
When a spectrum of suitable width was thrown on to the 
j)anilleh.side<l glass vessel, they crept into the yellow’ green, 
if the ves.se I were moved so as to bring those in the yellow 
green into the red, they inoved again into the yellow 
green. M'itli a photoniotiic apparatus consisting of a red 
and blue lamp the larvae sought the blue, even when to tlu* 
Immaji eye the red was the brighter colour. 

[.iuvae of Fotihesia chryson'koeu crept to the most 
brigiitly lighted part. In the spectrum they moved from 
the other colours into the yellow’ green. Larvae of Vanessa io 
l)(di lived in a similar manner, and imagines hatched from 
them were investigated in the same w’ay. In the spectrum 
the huttei Hies fiutteied out of the red, blue, and violet into 
the }'{diuw green. When the cage was lighted half with 
bright red. lialf with dark bine, the greater number WTiit 
into the bine. ‘‘ All my larvae behaved as they must 
behave if their visual powers are the same as, or similar 
to. those of a totally colour-blind person. There is nothing 
comparable^ to the colour sense of the normal human 
being." Wdtli other experiments he shows fairly com 
clusively that inosquitoes and their larvae are insensitive 
to red light, whilst st\H further investigations show that 
Chalclds, ladydurds, and house flies tend to move from 
other colours into yellow green. 

Lees were experimented on, first by showing that thev 
were strongly jwsitively }:)hototropic, and then by showing 
that they moved out of the other colours into the yellow 
green. Liven the choice of blue and red, they inoved out 
of the red into tile bine. With the photometric apparatus 
they preferred the blue to the red, even when the lattnr 
appeared to the operator to be brighter than the former. 
Hy increasing still further the red light the bees moved 
into tile latter. He concludes from these and other expeii- 
inents tliat the bees behaved essentially in the same war- 
ns tile other insects he experimented upon. 

After quoting at considerable length the experiments of 
Avebury, Plateau, horel, and others, Hess thus diswses 
of them;— ^ 
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“ The value of such numerous observations and laborious 
experiments is discounted by the fact that they have, 
almost \vithout exception, been undertaken without know- 
ledge of colour physiology. Perusal of the extensive 
literature bearing on the subject has not disclosed to me 
a single fact which makes even probable, from the point 
of view of scientific cbromatology, the exi.stence of a 
colour sense in bees. In my own experiments tlie bees, 
like all other invertebrates investigated, behaved as they 
must do if their visual power were the same as. or similar 
to. that of a totally colour-blind man. In all the results 
hitherto obtained in this direction by zoologists and 
botanists, there is nothing to contradict this.’' 

As to whether the experiments of others, which Hess so 
jXMidei'OUsly dismisses as valueless, are really so devoiil of 
merit as he maintains, I will leave others to form their own 
judgment. Let us suppose for tiie sake of argument that 
all the accumulated work of Avebury, Forel, Plateau, and 
others has failed to prove that i inserts distinguish colours. 
To what extent does the work of this expert in scientific 
rlii'omatology prove that insects arc colour-blind ? 

He takes certain insects having a marked positive photo- 
tropisui. and having confined them in a cage makes the 
surprising discovery that they tend on the, whole to make 
tlieir way towards the light. Caterpillars and mosijuito 
larvae we should hardly credit with a higii degree of colour 
sense in any case. As to the bees, they showed a tendency 
to regard a dark blue as more luminous than a bright reel, 
and the peacock butterflies showed the same preference. 
At the most this only suggests a “ short vision ” at the red 
end of the spectrum. Avebury has shown that ants at 
least are sensitive to the iiltra-riolet rays which arc invisible 
to us. Why not bees also and even butterflies ? Avebury 
•submitted negatively phototropic ants to light from two 
screens of a colour which appeared the same to the human 
eye. but one of the screens was made opaciue to ultra- 
violet rays. The ants chose the latter colour to hide under, 

it evidently appeared to them the darker. 

Hess considers that his insects behaved exaeily as a 
totally colour-blind person would have done. Now’ totally 
cnluur-blind persons are extremely rare, and their behaviour 
inider given circumstances is not exhaustively tabulated. 
■But even accepting the very unsatisfactory anthropo- 
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morphic comparison, let us see what these “ colour-biind 
insects did. 

To the instinct of a positively phototropic creature, 
light and freedom are probably closely associated. The 
imprisoned bees and butterflies presumably responded io 
that stimulus w-hich guided them towards what in. then 
experience, or nervous reflexes, or whatever conscious or 
unconscious psychological process we may fancy, indicated 
escape. I imagine that a human being bent on escaping 
from a dark cave would make for the opening whose light 
was of the greatest luminosity, as suggesting the shortest 
route to the outer world. Such action would not prove 
him to be totally colour-blind. Hess is at some pains to 
explain that the existence of colours is no proof that thev 
must have been developed in order to be seen, and calk 
attention to the colours of such substances as egg yolk, 
blood, chlorophyl, and the green bones of certain fishes. 
I hardly think any one would care to argue very long over 
BO obvious and well-known a point.* Let us then sec 
whether there is any evidence that 'butterflies can di.'s- 
tinguish colours, or alternatively whether it can be sliown 
that they are not blind to those portions of the spectrum 
which would probably be invisible to a totally colour-blind 
eye. 

The only serious experiments with butterflies "which I 
have been able to find are those of Seitz, recorded in a paper 
read by him at the International Congress of Entomology 
at Oxford in 1912. He observed that at El Kantara in 
.\lgeria the top of a certain range of hills was frequented 
by a yellow black-margined butterfly {Ardhoenfi-a charlonia]. 
and was a meeting-place for the males who came there tn 
mate. He made coloured paper models of the butterflies, 
and these attracted the real ones tn such an extent that as 
many a.s six were seen at one time trying to pair with the 
paper model. They did not appear to see it at a distaner 
of more than eiglit feet. To test the accuracy of their 
vision a graduated series of models was made differing in 
size, colour, and markings. Exact models were very 
attractive, whilst those which were of the right colour 
and markings, but three times the size, attracted the real 
males only for an instant. Accurately coloured moclek 
were alway's first visited, whilst those of similar but not of 
exactly matching colours were only noticed after the correct 
• See Poulton, “ CJolours of Animals,” 1890, pp. 12-14. 
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(,iics had proved disappointing. Models distinctly wrongly 
coloured were disregarded. The sense of smell was shown 
in those cases to have little apparent influence. From the 
position adopted by the male relatively to the female it 
was found that the male could recognise the head from the 
tail of the model only at a distance of about two to four 
inches, whilst the wrong colour seemed to be recognised 
at .six feet, and abnormal size at from U to 4| feet. 

From their behaviour in trying to pair with paper 
itiodels fluttering in the ’wind, it was evident that the differ- 
once of texture between the paper and the real wing was 
not recognised. 

As some evidence of colour perception Seitz remarks 
that the vertebrate eye can see red further away than 
blue. He observed in South America certain Pierine 
butterflies flying at some height over a mass of hhie flo’wer- 
ing shrubs, amongst which there w^ere isolated flowers of 
a brilliant red. The butterflies precipitated themselves , 
on the red ffow^ers first, afterwards visiting the blue ones. 
This was the more remarkable as the blue-flowered plant 
was the food plant of the larva and might have been 
supposed to attract the insects first. 

I have not quoted these observations because they carry 
us very much further, but they seem to be the only experi- 
inents of the kind so far recorded. 

Mv own researches have not gone so far as T could wi.sh. 
Much that was done in 1917 suggested other lines of 
investigation by which I hoped to profit in 1918. T had 
special flower-beds planted and other preparations made, 
only to be disappointed by the total disappearance of all 
butterflies at the end of August. The absence of V. vriicac 
was especially noticeable, since in the garden where I had 
arranged my flowers this species usually flies in great 
numbers well into October. 

However, while not claiming the essential virtue of being 
a “scientific chromatologist,” I may give my results so 
far as tliey go, and leave others to judge of the extent to 
which they throw light on the subject. 

Tt having been suggested that butterflies are either 
“short” in the red, or, if totally colour-blind, then red- 
blind. I endeavoured to prove or disprove this theory in 
the following way. I obtained a dye which I ascertained, 
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colour used for painting lantern slides ith tbs I paint(e<] 
over the eves of numerous examples of wtme. I was very 
careful bv microscopical examination to see that tbs was 
tlioroughiv done and that no pinhole of norma light could 
reach the eye. All the butterflies were marked so that 
thev could he easily recognised again. That the insects sn 
treated were certainly not totally blind, as they would 
haye been had they been red-blind, was ver>' completolv 
shown by the fact that they immediately, or at least after 
a short poHod of “ shock," flew to the window of the room, 
an<l also in some cases alighted on the curtains, the latter 
n,>rformance ncces.sitating a judgment of distance httk- 
if anvtliing removed from the normal. All my butterflies 
wcre'then liberated, and both on that and succeeding days 
1 observed them flying in the garden and alighting on 
flowers Unfortunately I had not a aufficiently large 
number to judge fairlv the extent to which their selection 
of flowers was modified by their ‘‘ red spectacles.” One 
T caught two <lays later was found on, examination to havr 
its coating of red quite unimpaired. The behaviour nf 
these insects was in marked contrast to that of one whoso 
eves I covered with black dye. This totally blindf'd 
example, though repeatedly thrown into the, air, merely 
fell to the ground and remained motionless, except for a 
certain amount of aimless creeping about. It would 
appear that Gnnoris bmssicae, Piens nap,, and P, rupw 
are distinctly shorter in the red than VAirtkae, for similar 
treatment had a different effect. They still flew to a windmv, 
showing that a degree of light perception remained, but on 
being liberated flew aimlessly, and with marked lack o( 
control. 

It may be suggested that the examples of urtime which 
found the flowers in spite of their eyes being red, did so lu 

1- 11 m 1.1.: lUfU. ivitll 


their feeding habits 1 was easily able to show by coatuig 
the antennae of several specimens with shellac varnish. 
These continued to find the flow^ers with the same facility 
as before, In my view a strong scent may, and doubtless 
often docs, help to attract butterflies, as, for instance, m 
the case of the well-known Bmldkia flowers. I believe 
however, that having once discovered a source of fond, 
butterflies will return to it day after day, guided in gm't 
measure, by the same remarkable locality sense, which in a 
much higher development has been so frequently observed 
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in bees. Mv next experiments had to do with visits to 
Howers. A large herbaceous border formed a convenioit 
observation ground, and I sought to discover whether any 
particular colour was more frequently visited than the rest. 
If butterflies are at first guided merely by the luminosity 
of the flower we should expect white to receive at least a 
fair share of attention. My observation showed that the 
disregard of white was most marked. In the border were 
several phloxes. The white phlox gained two visits only 
against forty-eight visits to the coloured ones. Of the 
latter the white pink-eyed phlox gained the fewest, and the 
magenta, nearest to purple, the most. The accompanying 
table, shows the results of some 420 observations. It 
should be noted that no case was included where a butterfly 
merely jumped from one flower to another; I only counted 
those observations where the insect in full flight selected 
and alighted on a particular flower. From time to time 
T drove them away and then waited for their return. 

1 regret 1 did not make any careful calculation of the 
ivlalivc proporlions of the various flowers, but it is certain 
that the asters were much less numerous than the others 
and there were but few Rudbeckias. 

The failure of white as a conspicuous colour is due, in 
the opinion of my friend Dr. Church, to the fact that so 
much white light is reflected from shiny leaves and similar 
objects. One feature of the table is remarkable, viz. the 
total failure of scarlet and crimson. It is true that neither 
cririison lobelia nor scarlet gladiolus, from the situation 
of the. nectary, is well adajited to butterflies, and experience. 
ac(|uired or hereditary, might be considered to account for 
their disregard of these flowers. A large bed of scarlet 
pelargonium in the same garden was hardly ever visited by 
a butterfly, except occasionally by egeria, but probably this 
flower secretes very little nectar. As already suggested, 
butterflies are probably “ red short,” and this condition 
apparently varies in different species. I have shown that 
orfime is not by any means red-blind, while the Pieriiie 
butterflies experimented with seemed largely so. As to 
egeria. I have observed an example stop and examine with 
care every one of three or four scarlet petals which had been 
scattered on a lawn, though this does ]iot prove that the 
insect could distinguish red except by a difference in the 
luminosity. 

The liudbecliia which proved so attractive is a bright 
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vpllow Composite with a nearly black centre, and one of the 
inost conspicuous flowers in the border. In connection 
with this flower I discovered a very remarkable fact. K ore! . 
ill remarking that insects are rarely deceived by artificial 
flowers, suggests that what appear to be close imitations 
to us have a diflerent appearance to the insect’s eye, and 
colours which we should match appear difiorent to them. 
I investigated this point by means of photography, and 
whilst artificial roses, violets, etc. , all affected a photographic 
plate in the same way as the real flowers, the. Rudbeckio, 
aave an entirely different appearance in a non-screened 
photograph to that which it presents to our eye. 

In the unscreened photograph only the tips of the petals 
are luminous, the rest being almost as black as the, centre. 
I found no other flower presenting a similar peculiarity, and 
tlie observation is merely of value in connection with the 
appended table as suggesting that the flower appears as 
conspicuous to the butterflies as it docs to us, and that their 
sight is of a similar nature. With the exception of the 
crimson and the white, the flowers most visited, according 
to my observation, were those which were most conspicuous 
to our eyes. 

I now turned my attention to a large bed of asters, the 
colours of which were white, three shades of pink, and three 
sliades of purple. Leaving the white out of consideration, 
for reasons already stated, it may be remarked that the 
purple flowers were particularly conspicuous and sharply 
defined on their green background, a fact due not, of course, 
to their luminosity but to their colour. 1 observed the 
choice of colour in 427 instances, and these were divided as 
follows 

White .... 47 

Pink .... 135 

Purple .... 215 

It should be noted that the pink flowers were more 
numerous than the purple in the proportion of about four 
to three. The butterflies were mostly F. vrtkae, but io, 
atahnfa^ and C, -album wore also occasional visitors. 

On the assumption that the preference for purple is due 
to the fact that this colour is more cons'pieuous and that tlie 
purple flowers are more apt to ‘‘ catch the eye ’’ of the insect, 
I proceeded to endeavour to analyse the conspicuousness of 
this colour. I first photographed three white, three pink, 
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and throo purple asters, using a screen which gave the effm 
of relative kiminositv only. Photograph A, PI. ^ 'hr 
result which shows that the purple flowers were certainly not 
speciallv oonsincuous on account o their lumuiosity. 1 v 
I sine a set of sncctrn.scopically tested screens I was then able 
to secure photographs representing the relative lummositie., 
of the ilowens when certain rays were eliminated. Ihus in 
photograph ii all the light rays except the j^llow-^een were 
eliminated, and the plate was therefore red and blue blincl, 

|„ (' onlv tlic red and part of the green rays were used tlip 
plat.' being thus blind to blue and blue-green. Tn D al 
tlif' ravs except retl wore used, the plate being thus blind 
to rt'<l‘ I leave it t(i the reader to judge whether an eye, 
blind to anv of the selected parts of the spectrum, would 
be likelv to see the purple asters better than one which had 
a normal range. So far as luminosity is concerned , the 
purple dowers^ are less conspicuous in all the abnormally 
prodiuvd phfjtngraphs than in that which gives the value 

with all the rays in use. _ n -r 

I ctnihfifler it a fair assumption, therefore, that it the 
lireferonce for the purple dowers is due to the greater ease 
with which tliev can be seen, the cause lies in the same 
propertv which' makes them conspicuous to my own eves, 
viz, the colour. 

M(dore leaving the subject of flowers 1 may mention a lew 
isolated observations which seem to have a bearing on the 
issue. An Kriicar picked out and dived at with great 
accuraev, from a distance of about four feet, a purple aster 
whicb lav between two scarlet flowers. Occasionally an 
example would settle- -though not approaching from any 
distance— on t he disc of an aster from which I had removed 
the rav florets. On the other hand, the yellow disc is not 
tile iinidiiig attraction, since they frequently flew to and 
settled on an aster bud which showed no yellow disc, and was 
onlv distinguished from the rest of the foliage by the coloured 
tips of the rav florets. On another occasion I observed an 
infirm pick out with certainty a very small yellow flower on 
the lawn, tin* latter being itself greenish yellow, and after 
tasting the flower it flew to and inspected a bit of yellow leaf 
1 vi ng some, lift le distance away. A gai n I observed_ P. rape 
fiving over the lawn and picking out with precision some 
scattered and very minute yellow flowers whose colour was 
the onlv feature which appeared to distinguish them from 
their surroundings. Every one knows how our white 
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pierine butterflies, when passing each other sufficiently 
closely, turn aside and carry on a flirtation in the air. This 
is sight and not scent, since diflereiit species will behave 
thus until closer proximity reveals the error. I observed 
a uialc G. rhmini fluttering over a pansy bed. Except for 
it.s well-known pale yellow colour it would have passed at a 
(llstauce for P. bra^sicae. That species and also P, rapac 
were flying about over the pansies, and whenever they 
came within each other’s visual field the usual flirtation 
t'usued. But though rha7im‘i and the other Bierines fre- 
quently came so near together as to be almost touching, 
iK'lther took any notice of the other. This is the more 
remarkable since the female rJiamni is nearly white, though 
it must be remembered that the pairing instinct probably 
floes not develop in this species till the spring. But even 
supposing the rkamni was all intent on feeding, the brnssicae 
Certainly WT.rc not, and under the circumstances it is diffi- 
cult to conceive any factor other than colour which caused 
them to ignore the rkamni. 

In the early part of 1918 I arranged to carry out some 
experiments with B. enphrosyne, which is common in woods 
near Oxford. For this purpose 1 made paper models of 
the butterfly by cutting out photographs and colouring 
them, Of these I had two green, two blue, two crimson, 
two tawny yellow (the natural colour), two l)rown, and two 
clear pale yellow. In all cases the spots were black as in 
the real fritillary. In addition to the models I had a few 
real butterflies, long dead and dried. 

In the first place the superior attraction of the real 
butterflies was very noticeable. The live fritillaries dipped 
at and examined the paper models, but in the case of the 
real ones they "fluttered over them, touched thein, and made 
every effort to obtain some response. As to tlie paper 
models, those of the natural colour attracted 27 individuals, 
i'cfl models attracted 18, and pale yellow 2. The other 
cohiurs Were not noticed at all. Note that the only colours 
other than the natural shade which attracted the live 
butterflies were those which might have been confounded 
With the real colour. So far as luminosity is concerned, 
the brown models (a rather pale brown) about equalled the 
naturally coloured models, whilst the red, though suggestive 
<'f the natural colour, had much less luminosity. 

bile pinning up my models I broke one of the real ones 
and tlirew^ away the fragments. This accident provided 
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one of the most convincing incidents of^ the afternoon’s 
work. I had the advantage on that occasion of the assist- 
ance of Mr. A. H. Hamm, who twice noticed a passing 
eiiphrosyne to the ground and examining something 

in the grass and debris. On going to the place we _ found 
one of the wings of the specimen I had broken. Considering 
the innumerable small objects of similar Iwniimity which 
rn\ist have been lying about, I confess I am unable to under- 
stand what sense except that of colour could have guided 
the butterflies in these two instances. There is only one 
alternative, viz. scent. But the dead butterfly was many 
years old, and if it had any scent it was more likely to he 
naphthaline than anything else. But I was to receive a 
remarkable confirmation of this observation on my next 
vi.sit to the ^^'ood. I again observed a euphmyne hovering 
over something on the ground, and on going to investigate 
I discovered a large bud scale of exactly the golden brown 
colour of the butterfly itself. Truly this seems to rue 
to be a remarkable performance for a “ totally colour-blind " 
organism. 

Having noted the superior attraction of the real butterfly 
over the paper model, a fact which I attribute to acuity of 
vision at close quarters, I prepared some models by bleach- 
ing real examples of the butterfly, dyeing them various 
colours and replacing the spots with black paint. Some of 
my ‘'real ” models were dyed golden brown like the normal 
insect, others were coloured red, blue, greenish yellow, and 
pale buff. Two of each were set up together with two un- 
treated specimens. In half an hour there were 13 visits 
to the naturally coloured, 13 to the untreated, and none at 
all to the others. The only difference in the behaviour 
towards the dyed and the untreated examples was that the 
butterflies actually settled on the latter, but only hovered 
over the others, a proceeding again attributable to the 
slightly unnatural appearance, at close quarters, of the 
dyed specimens. 

Lat(;r in the afternoon the butterflies seemed more 
intent on feeding than love-making, and the blue bugle 
flowers were, as usual, receiving the greater share of their 
attentions, 

I set up one of each variety of my models. In this case 
there u’ere five visits to the naturally coloured, and thirteen 
to tile untreak'd. With one exception none of the other 
models was noticed. This exception was a blue model on 
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whicli the euphrosyne actually settled. Its action \Yas very 
characteristic; there was none of the excited flutter which 
always accompanies the usual amatory advances, but a 
direct alighting with precision. There can be no doubt 
that the insect had mistaken my blue model for a bit of 
the bugle flower, which it closely matched in colour. 

One further experiment was made to test the apparent 
colour sense from the spectroscopic point of view, I 
discovered that the tawny yellow colour of the real butterfly 
contained many green rays, and also that the dye I had 
hitherto used was spectroscopically almost the same as 
the ground colour of the insect. I therefore sought some 
dye which would give me a visual colour resembling the 
real butterfly, but spectroscopically different. I found 
tins in “ Orange G,” which when examined with a set of 
colour filters appeared to reflect no green at all, and cer- 
tainly looked quite different to the colour of the real butter- 
fly, I dyed a bleached euphrosyne with this and repeated 
niv experiments. To an untreated model there were 118 
visits; to one dyed with Orange G, 14, Allowing for the 
more natural appearance of the untreated specimen, the 
observation seems to show that the yellow which to my 
eye nearly matched the real butterfly, though spectroscopi- 
cally a very different colour, was also a good imitation for 
tlie live insect. 

On the same occasion I made a test to prove that scent, 
however lingering, is not a potent factor in guiding the 
butterfly, at least in the early stages of courtship. 1 put 
up a specimen of B. selene, a very similar butterfly of a 
different species, and it gained 15 visits. 

In the course of these experiments I took occasion to 
observe the distance at which one butterfly appeared to 
become visually conscious of the presence of another, and 
1 gained the impression that for this species the limit was 
about feet. The distance is greater when both insects 
are flying. If one is at rest another flying past has to come 
closer before it perceives it. A euphrosyne will pursue 
another species of hutteidly on the wmg if the other is morn 
or less darkly coloured. It never notices any of our wliite 
flicTiiies. 

1 have stated that scent docs not appear to be a strong 
factor in the early stages of courtship. It is quite otherwise 
'vlieii pairing is imminent or accomplished, Mr. Hamm 
ootiei'd a pair of euphrosyne, in coifu, hidden on the under- 
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side of a small bush. We obsemd tha.t every passing 
eiiphrosyne turned aside, even from positions whence the 
pair were, invisible, and seeking them out, mobbed theiii 
furiously. Even after the pair had separated and floun 
away, other passing individuals turned aside and fluttered 
round the place. I have seen similar occurrences in con- 
nection with C. ■pnmpkilus, and I have recorded an example 
observed by Laraborn in a species of Phnerm. Tht 
remarks there made apply to the present cases.* ^ 

I have already explained my inability to continue these 
c xperi meuts during the past autumn . I hope to have better 
fortune in another season. So far, the chief results of inv 
researches may be briefly summarised as follows 

The peculiar refractive body at the base of the omma- 
tidiiim in the butterfly eye, first observed in one species by 
Jonas, is commonly found in other species, and is a special 
structure, of the trachaeal apparatus, varying in detail in 
the examples of different families investigated. 

The pei’iopticon in the butterfly eye seems to preserve 
in its structure the individuality and relative position of the 
nerve fibres relating to each facet. 

There is every reason to suppose that the retinula cells are 
themselves the nerve endings of the receptive layer of llu' 
butterfly eye, and that the alleged existence of nerve fibco.^ 
in or around the cone, or in the rhabdom, is an error due 
to incorrect observation. This view is strongly supported 
by the recent researches of Sanchez on the pupal eye. 

The eucone eye, as found in hutterflies, gives at the apex 
of each cone a small erect image made up of parallel rays 
which, proceeding down the rhabdom, stimulate the 
retinulae . The whole field of view is reproduced in a mosaif 
of correctly correlated eleineuts forming a continuous and 
complete whole, the definition of which, owing to the com- 
parative paucity of retinal elements decreases rapidly as 
tlie distance of the object increases, though at short distances 
the sight is comparatively acute. 

The behaviour of butterflies under certain observed 
conditions lends strong support to the view that they can 
distinguish those differences of light-wave, frequency whioli 
we call colour, and if the present evidence to that effect 
not entirely conclusive, the testimony to the contrary 
totally inadequate. 

* See “■Mo3\ogi'aph of tlie genus Acraea.’*' Trans. Ent. Sir.. 
1912, p. 8. 





Explanation of Plate I. 

Section through an eye of V. 7frticae in the plane of the expanded 
wings X 60. 

.4. The corneal layer showing the lenses. 

/>'. The processes comme, 

f The layer of the “crystalline cones." 

I). The ommatidia, each of which consists of eight elongated 
nerve end ceils, the transparent inner longitudinal niargins 
of which foim the rhabdom. 

E. The basal, or fenestrated meinbi'ane. 

f. The nerve bundles leading from the ommatidia to tlie peri- 
opticon. 

The periopticon. 

H. 'Pile epiopticon. 

In the neighbourhood of the cones is seen a layer of pigment 
gianules, the contents of the pigment cells there situated, A 
-ccoiid less dense pigmentation occurs at the basal itientljrane. 
■hist lieneaf h the latter is a layer of heavily nucleated ecdls of which 
t!u‘re.,is one to each omniatidium. The blank areas between flu- 
nerve bundles are tracheal .spaces. 



Explanation of Plate IL 


Fio. 1. Diagram of the proximal \X)ition of an ommatidiumx IlX.Ki. 
Basal membrane, 
a. Xerve. 

nc. X’nclcatcd nerve eel!. 

/. Main traehoal tube. 

U. Tracheal branches. 
rel. Retiimla. 
r. Rluilxlom. 

(/'. Tracheal distributor. 

± An oniinalidium and cone of V. urticae to show the relativ.. 
size of the parts X 35C. 
cc. (,’rysta! line cone. 

)■. Bhabdoin. 

(f. 'I'racheal distributor. 

:L Transver.se section of pcriopticon .showing regular arriiiij.'i- 
inenl.s of the nerve l)uiidles x 1350. 

I, Transverse section of nerve bundles, nucleated ceils, aiai 
tracheae just below basal meinbrane X 1350- 
«. Xerves. 
t. Trachea) tube. 

. 1 . Transverse section of tracheal distributor X 1350. 
a. Xerves (retinulae), 
c, Crueiforni ehitinous body in distributor. 
t.s. Tracheal spaces. 

(j. Transverse .section of oinmatidia above tracheal distribatot 
X 13M. 

il. Tracheal branches, 
r. Rhal)dom. 
rel. Retinula. 

7. Diagram of a lens cylinder of its own foca) length. 

S. Diagram of a lens cylinder of twice its own focal leiigtli. 
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Explanation of Plate IIT. 


Fro. 1. A Tovtoiscsihell bntterlly as if appeals to the lininaii eve. 
± The same as it might be sup[>osecl to appear to another 
of the same species, at a distance of two inches, as- 
suming the correctness of the original mosaic theory, 
li. The .same, on the same iussumptioii, at a distance of f M'ci ve 
inches. 

Xote . — All image such as Fig. 3 may fairly be regarded a.'^ aboni 
1 he limit of recognisable visibility. It is produced by approxiniatelv 
72 facct.s. Xow the number of facets engaged varies inversely as 
tile square of the distance, hence at three feet of 72, or eight 
facets only would be engaged. If, hoveever, lire theory here ;ul- 
vaiiced be correct p. 28), the image is eight times more distinct 
fhan was previously supposed, and hence at three feet the iniagc 
would be equal to that produced, on the older theory, liy 8 ■ 8. 
== 04 facets. 

Tn other words, Fig. 3 would represent very nearly the ilegree 
of definition at a distance of three feet, and this distance is about 
the oLserved limit of recognition in these insects. 



Enpun^atton of Plate iV. 


1. A 'I'ofUtisesheU buttei'By as it might lie sn[iposeil tci 
upitoiif to another of tlie same s))ecic<s, at a distance 
rif twelve iiicbe-s on the iissutnption tliat each facet 
unit gives a deiinite l)Ut inverted image. 

1. I'tiotograpli, taken witli a 12 mm. objective, of the erect 
image in the {“ve of a glovv-wona, Lawpi/ris noctihiai. 

Tlie eye wa.s mnuritcd on a cover slip with a drop of 
dilute glycerine and a transparency of the portrait 
placed about two inches in front of it. The aefual 
area id tlic image is about 'lo scj. min. The detinitioii 
is not nearly .so good as when tlie image is viewed in 
the microscope by the liuinan eye. Also it iias lost 
nuali ill leproiUiction. 
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Trans. Ent.Soc. Lond., 1919, l‘l IV, 




H. KUritialatii, lifl et fihuki. 


(OxliifJ L'jiivtrsiJy i 


INSECT VISION. 




Westwood Bequest. 


Trans. Ent Soc. Land., 1919, B. V. 




M KHi limhatu, yilioto. 


;Os.tpr(l 1‘iilvfrsity Pn 


PHOTOGKAPHIC COLOUK- VALUES OF FLOWERS. 


Explanation of Pj.ate V. 



A. Photograph of asters so scieeneH as to g\\T the lelrttiv*- 

luminosity values. 

B. Ditto when only yellow green rays are used, the plate hejug 

thus red -blue blind. 

0. Ditto when red and part of green rays are used, ]}Ia(e hlue- 
bhnd. 

D. Ditto with red rays eliminated, plate red -blind. 
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In the preparation of the foregoing wrk I desire to ex- 
press my sincere thanks to Dr. F. A. Dixey, Mr. F. S. Good- 
rich, Mr. J. Bronte Gatenby, Mr. A. H. Hamm, Professor 
Poulton, Lord Rayleigh, Commander J. J. Walker, a?id 
others who have kindly helped me cither with personal 
assistance or useful suggestions. Professor Poulton has 
specially helped me by kindly reading the proofs. 

I have not given a bibliography of the subject, as the 
literature is so voluminous that it would occupy a great 
many pages of our Transactions, and economy of paper 
i.s still a necessity. Those specially interested will hnd 
bibliographies in nearly all the works I have mentioned in 
the text. 


TRAN.S. ENT. SOC. LOND, 1919,— PARTS T, TT. (jL'LY) E 
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II, The synonymy and types oj certain genera oj Ilymeno' 
ptera, especviUy of those discussed by the Rev. F. D. 
M (trice and Mr. Jno. Hartley Durrant in connectm 
ii'itklhe Jong-forgotten “ Erlangen List of Panzer and 
d urine. By j. Cmkstrr Buadley, M.vS., Pii.D.. 

Aiisistaut Professor of Systematic Entomology in 
Cornell (Jiiiversity, Ithaca, N.Y. Communicated by 
(J. CoHJ)ON 11 K WITT, D.Sc. 

[Read l‘>biuarj’ fith, 1919.J 

Trk two authors mentioned in the title in two compara- 
tively n;cent joint papers (1014, 1916) which were read 
before the Society respectively on December 3i’d, 1913, and 
November 1st, 1916, have brought to light and discussi'd 
with great detail a long-forgotten review, published 
anonymously, of Jinine's ‘^Nouvelle Methode de Classcr 
leg llvinenopteres et Ics DipteresY 
This interesting review appeared some years in advance 
of the actual publication of Jinine’s great work. Morice 
and Durratit have clearly shown that its real author was 
Panzer, but that the list of genera which he included in 
connection with it was transcribed to all intents and 
purpose directly from advance proofs furnished by Jiirine, 
with whom Panzer was in frequent correspondence. 
Although, as a book review, the work was anonymous, the 
fact that it plainly stated that it was reviewing Jurine's 
work, tliat the author makes no claims for himself but gives 
entire credit for everything published to J urine, makes it 
seem iniperative to recognise the publication as valid, and 
to ascribe the list of genera, as Morice and Durrant suggest, 
to Jurinc. Br other words, the case is not essentially dif- 
' ferent from what it would have been if Jurine bad published 
over his own signature an advance synopsis of the geneva 
which he proposed to adopt in his forthcoming work. 

This review seems to have been known to certain con- 
temporaries of Panzer and Jurine, and to have influenced 
their owii subse<j^ueiitly published work, but unfortnnatelv 
was sooif forgotten by the Entojnological public, doubtless 
TUAN.S. ENT. SOC. LOND, 1919. — i'AUT.S I, II. (JULY) 
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liecaiise of its inaccessibility and limited circulation. It 
involves, however, the status of many long-used genera of 
Hvmenoptera,and consequently its treatment is of much 
importance to all students of that order. 

The work of Moiice and Durrant is both scholarly and 
laborious. They have placed all Ilymenopterists in their 
debt. It is far from my intentions to belittle or criticise 
capriciously any part of it. They have, however, followed 
consistently certain methods of determining the types and 
status of the genera which do not appear to me to be in 
accordance with the mandates of the International Code of 
Zoological Nomenclature and its official interpretation as 
expressed in the published Opinions of the International 
Commission on Zoological Nomenclature (1910-191G).* 

1 wish to express my sincere (hanks to the Hev. Mr, 
Morice, who has taken the pains to wTite to me at length 
bis views on many of the points considered in this paper, 
and has expressed opinions in which I have in nearly everv 
iirstance been able to concur, materially modifying my 
original conclusion.s, in several instances, especially in 
regard to Ceropales and to Brenius. 

Inasmuch as the results arrived at by Morice and Durraiit 
concorn many fundamental genera of Hymenoptera, it has 
seemed to me wmrth while, in fact absolutely necessary, to 
revise their work in accordance wnth the Code and its 
official interpretation. There may be a few insta iiccs w liere 
the interpretation is in doubt, but most of the cases are 
clear-cut, and follow directly from the acceptance of certain 
premises. 

* While zoologists are under no legal restraint in regard to the 
names that they adopt, there are many who feel, the author, 
that the only possible ho[:te for ultimate stabibty and uniformity 
of primtiee is to follow absolutely the International Code and its 
otliuiid interpretation, totally regardless of all [xirsonal predilections. 
IVrsonally, the author is disposed to take e-xeeptioii to the reason- 
ableness of certain of these iuterpretatiuns, esiweially Opinion 40, 
'viiieh is one that is the eau.se of many of the dissejisions lieri'in- 
after made from the conclusion.s of Morice and Dunaiit, But affer 
all, unifonnity of practice is the chief desuleratuni. We shall iievci- 
01 agree a.s to what is reasonable. However much we may feel 
that the International Commission is not Tc])rescntativo, or may 
be inclined to dispute the source of its authority, there is nothing 
■nore representative with which to replace it, nothing that is (son- 
slitnted with even an approach to as great an authority. The 
‘I't.-isions having once been made, it is to the interests of jus all that 
llh-y be followed implicitly. 
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The chief points upon which the decisions of this article 
differ from those of Morice and Duirant result from the 
following facts 

{a) The “ Histoire naturelle generale et particuliere des 
Cnistaoes et des Insectes," par P. A, Latreille, Tome 111. 
1802, camiot be accepted as defining the types of genera 
not originating within its pages. After describing each 
genus it cite.s an “ Exeinple,” more rarely “ Exemples.” 
Put tiiere is no evidence that Latreille intended these 
“ exciu()ies to be in any sense types. The International 
Code, Art. 30, paragraph [g], says : “ The meaning of the 
expression ‘ select a type ’ is to be rigidly construed. 
Mention of a species as an illustration or example of a 
genus does not constitute selection of a type.” 

(6) Conee ruing Ijamarck, 1801, there is room for doubt. 
At first sight the case would seem to be identical with the 
one just discussed, Latreille 1802. But Lamarck {1801 ; 
viii) explain, s liis intentions as follows : ‘‘ Pour falre con- 
naitre (rune maiiiere certaiiie les generes dont je donne 
ici les earaeteres, j’ai cite sous cliacun d’eux une espece 
conruie, ou tres-rarement plusicurs, et j’y ai joint quciques 
synonymes (pie je puis certifier; cela suffit pour me faire 
entendre. 

It is difficult to decide whether Lamarck’s intentions are 
thereby sufficiently clearly showo to have been equivalent 
to our idea of type fixation, as to permit us to “ ligidlv 
construe ” his actions as selecting types in the sense of 
the Code. My own opinion is that we cannot accept his 
species mentioned as types. It is my intention to refer the 
question to the International Commission on Zoological 
Nomenclature for decision. 

(e) Ulumenbacli, 1788, can by no means be accepted as 
designating genotypes. The case is exactly similar with 
Latreille. 1802. 

[d] The genera of Latreille (1796), published without 
mention of included species, but accompanied by a suffi- 
cient diagnosis, are valid, ami date from 1796.* The species 
first subse<piently mentioned as belonging to the genus, and 
coming under the generic defimtioii, are available for 
selection of tfic type, and only those. 

(e) The oliniination method of type selection, used to a 

^ * This fact is establishwl by Ojjiniou 4() of the International 
Comtiussion on Zoological Xoiucudature. See also the discussion 
under the family Thgreopidoi, ieq. 



53 


and of certain genera of Hymenoptcra. 

Uuiitetl ext^'nt by Morice and Dumnt in certain instances, 

not permitted by the Code.* 

( f] Genera of similar but not identical spelling, as Cepha 
Hillberg and 6VpAi/jfLatr,,are both valid under the codc.-f 
uiifortimate as the fact may be in some instances. 

In the following paper, in connection with the genera 
discussed by Morice andDurrarit, tlie author has thought it 
worth while to introduce some additional genera which are 
difected directly or indirectly by these decisions, ajid also 
some names of higher groups, in order not to leave our 
nomenclature, in a measure, upset and not rebuilt. 

It is to be understood that the present author accepts 
the conclusions, if not in every instance the methods, 
published by Morice and Durrant in the instances of genera 
which arc not discussed in this paper. 

In the pages which follow' the genera included in the 
Ki'Iangen list are given the numbers they hear in that list. 
Those not included are given a letter. The statement of' 
tliC type in each case applies to the, generic name inuiie- 
diateiv following the figure or letter, wlietlier accepted as 
d valid name or rejected as a synonym or honiojiv]!!. In 
nnler to make the matter as readily comprehensible as 
possible, all names used iji a rejected sense arc* included in 
sipuu'O brackets, while names used in their accepted sense 
are left free. In a few instances iianies luive been inclosed 
ill parentheses to indicate siibgejiera. 

Kefcrenccs following an author’s name are by year and 
page to the List at the close of this article, 

1. I, TENTHREDO L. nee. auett. — [Alhntus auett.]. 

Type : Tenthredo scrophdariac L. Bv designation of 
Latreille (1810 : 435). 

Lamarck {1801 : 263) ju'obably cannot be considered as 
having fixed a. type for Tenthredo.X If not. the first valid 
designation W'as scrophdariae by Latreille a.s stated by 

* iSec (liseuf-sioii under tlie caw of tlio genus Philmithus, .sey. 

t lu tlie Ititemational Code of Zoulogittul NoiiK'nclaturr, Ai'(. 
Hf-vommendations, is found the following: " It is well to avonl the 
ititjudiiction of new generic names whieli di/rcr fioiii gencTie names 
already in u.se only in to'inination or in a .slight \anation in spelling 
which might lead to confusion. But wdiou once introduced Riich 
Jiamra are not to be rejected on this account. Examples : Ptens, 
Pm, deP 

t -See preceding discussion of this paper on p. o2. 
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Rohwer (1911 : 90). Consequently Cryptus and Hylotown 
are not synonyms of Tmikreio. If Lamarck is corrcctlv 
interpreted as establishing a type for Tenthredo, then the 
conclusions of Morice and Durrant are correct. 

1. 2. CRYPTUS* Jur., 1801, nec Fabr., 1804 = 
Schrank, 1802] = [Hylotoma Latr., 1802], 

Type : Cryptus segmeninria Panz. This was the onlv 
species included in the genus at the time species were first 
mentioned in connection with the generic name. 

The genus Cryptus must date from the Erlangen list. 
1801, where it was described but no species included. 
According to the official interpretation of the Code f the 
genus dated from 1801, but its type species must be selected 
from those coming under the original definition, which 
were first subsequently included under the generic name. 
Panzer (1801 ; 88. pi, 17) was the first to give a species to 
tlie genus, and as be included only one, it became the typo. 

Fabriciiis ( 1 804 : 70) used the name Crypius for an entiroh- 
different group of Hymenoptera. If this publication 
actually antedated Panzer (1804:88. pi, 17) it would 
supjily species for CrypU^s were it not for the fact that none 
of thcMu come ujider the generic definition of Jurine. 
Cryptm Fabr., 1804, is therefore a homonym of Cryptm 
Jurine, 1801, 

a. [CRYPTUS Fabr., 1801, ncc Jurine, 1801] = Hrdy- 
cryplus Cam. ? 

Type; \(yrypf}(s] ridnatorius Vahv. ~ Hedycrypfm 
vidualorim (Fabr.). 

The only existing available synonyms for Cryptvs Fabr. 
sen. sir. seem to be Hedycrypiti.',- Cameron and Steripho- 
ci-ypfus Cameron, both published in September 1903 and 
based on Oriental species. Scbmiedeknecht considers thcjn 
both (Jrypliis in the sense of Fabr,, that is congeneric with 
vulmiloriKs, and is in all probability correct, certainly so 
as far as Cameron's description indicates. Unless examina- 
tion of the typos proves that Cameron aotually had some- 
thing different, w'c slmll have to use one of these names in 

* If Lamarck, 1801, i« accepted as establishing genolyprs. 
Cryplus becomes a synonym of Tcnthrtulo, as Jlorice and Durrani 
state. 

t Opinion 46, International Commission on Zoological Nomen- 
clature, 
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place of CryptMS auctoruni. Of the two, Hedycrypfns appears 
to have priority. It was published iu the Sept. 11103 
issue of the Zeitsehrift fUr systematische Hyruenopto- 
rologie und Dipterologie, a copy of which is dated as having 
been received at the library of Cornell University, Septem- 
ber 8, 1903. The September number of the Entomologist, 
containing the description of Steriphocryptus was received 
September 14, so presumably was issued later. 

Undoubtedly it will eventually prove wise to unite with 
Cryptiis auctonim as subgenera some of the closely related 
groups now treated as distinct genera. In such event the 
generic name will be that of some one of these other groups, 
and Hedycryptus will stand for the subgenus Cry pins 
auetoinm. This "was undoubtedly tlie intention of Viereck 
(1916 : 330) in using Agro(kerei<ies Forster for Crypt ns Fabr. 
Hut Agrotkereutes is usually considered quite distant, 
although in the same tribe. Such a course would imply 
reducing most of the genera of the tribe to the rank rif 
svibgencra. As Mr. Viereck lias not made his plan clear, 
farther than in the extent to which it applies to the fauna 
(if Connecticut, it seems better to await its elaboration 
before giving it further consideration, 

Hedycryptinaf. new subfamily ni\me—[Crypiiiuie auett.]. 

The International Code provides that the name of a 
family or subfamily must be changed wlicn the naim? of 
its type genus is changed. Since Crypt ns Fabr. is a 
honionyin * of Crypris Jurine, Cryptinae based on Cry pins 
Fabr. must be renamed Hedycryptinae, teinporarilx' at 
least, following the corresponding similar change in tin* 
name of its, type genus. 

If other geiiera are united with Hedycryptus as sub- 
genera, the generic and also family name will he eventually 
erected from the oldest one of these. 

Cryptinae = [Arginae auett,] = [Ilylotominae auett.]. 

Since Cry plus Jurine is an older name for Argc or 
Hylofoma, there is no actual change in the type genus 
of [Arginae] = [Hylotominae\, but tlie generic name is 
changed to Ory 2 >fus and the subfamily name must be 
changed correspoJidingly.t 

* See discussion under Tkyreopidae, seq. 
t See dLspussjon under Tkyreopidae, mp 
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T. 3. [ALBANTUS Jur., 1801, and auctt,] = Tenikredo L. 

Tyi‘k •. Tentkredo smphnhriae L. By designation of 
Curtis (1830 701). 

Since Allan I us dates from the Erlangen list, Rohwer 
(lOlU? •. 218) is incorrect in making loga(a type of .Allanlns 
ami therefore synonymising Emphytus with that genus. 
Morion ami Diirrant {1914 : 375) have correctly stated tlio 
type as scrophnlarm^ but since this is also type of 
Ti'nlhrcdo, Allantus is a synonym of the lattei genus. 

I, 8, OHU8.SU8 r^atr., 179G — [Oryssm Fabr., 1798]. 

Typk : \Oryssus 'coronatus Fabr.] — Orimits abieiinus 
(Sco]).). The genus originally described without species, 
only a single species was first subsequently included. 

the genus must be attributed to Batreille, 1796,* and 
consoqnciUly retain the spelling Orvssm. The type remains 
identical. 


b. A8TATA Latr., 1796 == Batr., 1796, errahw] 

\Dinutrpha Jur., 1801], 

Tvi’K : [Tipkia akhminnlis Panz.] ~ [fifp/iex’] boopa 
Schrank -- Asfnta hoops (Schrank) 8pino!a. The genus 
was described without species, mid abdominalis was the 
one first .subset juentlv included. 

The genus AsUila of Batreille is valid and dates from 
1796,1 Batreille printed the name Astalus (1796 :1M). 
Init in the same work (1796 : xiii) states : “ Page 114, au 
lieu dhls/uPo'? lisez Astata.'”’ We can therefore hardly hold 
that he has preoccupied + Jurine, 1801, aVf>«P 

of sawflies. Nor can the latter be considered as estab* 
lisliing species for Asfata T^atr., since the species therein 

* Sco npiniou No. 46 of (he International (-■onmiis.sion im 
Zoological Noniciiclatuvo. 

^ t Opinion No. 4(>, International CoimnLssion on Zoological 
Xomenelaturo, 

I International Code of ZoologiraJ Xoniencl.'itare, Art, ^*6. 
KocomineiidiUions : " It is well to avoid the introduction of new 
generic names which clillor from other generic names only in 
tertuiiiatiou or in a .slight variation in spelling which might lend 
to confusion. But when once introduced, such names are not to 
be rejected on this account.” 
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and iyj>€S of certain genera of Hymenoptera. 
coutiiined do not come under the generic definition of 

T. 9. ASTATUS Jxir,, May, 1801, nec Panzer, July, 1801, 
Konow, etc. = [Cephis I^atT., 1802] = [TracJielus 
Jur., 1807]. 

Type [»S{rcx] pygmaens L. = pj/gmaeus (L.) 

.fur. [Cepkus] pygmaeus (L.) Latr. 

The two species originally included in are 

identical. 

e. EUMETABOLUS Schulz, 1906 — Panzer, 1801, 

Konow, etc., nec Jurine, 1801]. 

Type : [ASiVea;] troglodyta Fabr. [8Vrex] niger Harris ? 
-- Enmeiahohis niger (Harris) Rohwer, 

Eumetabohis^ without stated type, was proposed as a 
substitute for Astatns, sense of Konow, and therefore takes 
ipso facto the type of that genns.d Morice and Durrant 
strongly doubt the identity of troglodyta with what they 
tenn the mysterious niger, and possibly it would be better 
to cal! the species irogolodylo. 

d. C'liiPHA Billberg, 1820 -= \ TrocJfelus Konow, e/r., ?/cc 
Jurine] — [Trachelasfalus Morice and Dnnant. I9I1|. 

Type : [StVex] ia6tdusFabr. = Cepha (abida (Fabr.)Billb. 
(leuus monobasic. 

Tt is impossible to replace Cepha Rillberg with Trache- 
lashdHs Morice and Durrant on the suggested grounds of 
tlie similarity of Cepha Billberg with Ceplms Latr.]". 

The foregoing data may he tabulated for convenience as 
follows : — 

Family Barridae. 

Astata Latr. Type : hoops. = [Dimorpha Jurine]. 

* Opinion 46 of the latemational Commiiitsion on Zoological 
Xomenclatufc is suminarised in pact : if (as iji Aclastu.'i Fooistor, 
IS6S) it is not evident from the original publication of the genus 
tow many or what sppcie.s are involved, the genus contains all of 
the species of the world which would come under the generic 
dcsA'ription a.<3 originally published. . . 

1 International Code of Zoological Momcnelaturc, Art. 60/, 

X lutemational Code of Zoological Nomenclature, Art. 36, 
Recommendati ona. 
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Family Astatidak = [Cepbidae auctt.]. 

Astalus Jiir. Type : 'pjgmmis — [Cefhid auctt.]. 

= [Trackdiis Jur,, not 
sense of Konow and 
recent authors] 

(not Astaim Konow and 
recent authors). 

Cepha Ihllb. Type; labida — [TrncMns ^nctt.] 

— [Trachdastatiis Mor. & Dur.J. 
Eumetabolus Schulz. Type : niger = [.dsfotws, sense of 
Konow and recent 
authors]. 

1. 10. SIB EX L., 1761 — [Pmtrurus Konow]. 

Typf. : [Ichmmon] jumwus L., 1758 ~ Sirex juvencva 
L. By designation of Curtis (1820 ; 253). 

If it be decided that Lamarck (1801)* is to be inter- 
pretcfl as establishing genotypes, the conclusions of Morice 
an<l Durraiit must bo accepted. Otherwise they will stand 
as given here and by Bradley (1913). 

c. CASTERUPTION Latr., 1796 - [Foenus Fabr., 1798]. 

Tyof : {fcdiMiomn] (mecMor L. — GasterupHon assec- 
(ntor (L.) iSchletterer. By designation of Viereck (1914 : 61). 
pnssihly previously by act of Latreilie (1802 : 329). 

Latrcille (1802:329) certainly did not make assvcfahr 
type of Foenus, and the designation of jacidatof for the 
latter genus is valid, as indicated by Viereck (1914 : 60). 
However, the two are congeneric, and the name (TCfs/eri/p/imi 
has precedence .f 

Hi. 1. ILHNEUMON L. (1758). 

The conclusions of Morice and Durrant are correct if 
Lamarck (1801) designated genotypes in the sense of tlic 
code. Otherwise those of Viereck (1914) as given hy 
Morice and Durrant seem to be correct. 

in. 2. ANOMALON Bz., 1804 = [Paranomalon Viereck. 
1914] — /Inonm/on auot. 

Type ; i4nom/do» cmcniafus Pz. Genus monobasic. 

* S<‘c pi’cviuus discussion concerning this paper on page 52. 
i' Opinion 40, International Commission on Zoological Nomen- 
clature, 
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Tins is as shown by Morice and Uurrai^t. Following tlio 
rostoratioii of Anomahn in the accepted senao, it will no 
longer be used to replace Bussus auctr., but Diplazon will 
replace that name. 

Yiereck (1916 ; 281) uses Brigorgus Forster to replace 
Anoymlon auett., probably with the intention of reducing 
his Paranornahn to the rank of a sub gen us. 

/. DIPLAZON (Necs) Grav., 1818 - [Bassus auett., ncc 

Fabr.]. 

Type : [Ickneummi] laefahnm Fabr. = [Bassfis] laetfh 
torius Panz. = Diplnzon helaforius (Fabr,). Bv designation 
of Vicrock (1914 : 46). 

The foregoing data; together with I'elated facts brought 
out by Yiereck (1914), may be convcnieiitly tabulated as 
follows ; — 

Family Braconidae. 

Subfamily Braconin ae ^ r u/ r- a n ct t . ] . 

Bracon Jut., ncc auett. Type : dcacilor 1 j. ( ( 'remmps 
auett.]. 

Bassus Fabr., ncc a.n('B-. Tyjie : cfdcKJalor Fabr. -- 
[il/KTcxb^i' Nccs el a-uett.]. 

Agathis Latr. Type: malvaccani m \Aitv. 
etc. 

Subfamily Vipioniiwe = [Braconinac auett.]. 

Microbracon Ashm. Type: sukifron.<; ~ \ Bracon nucti., 
neejm.]. 

Vipio Latr,* Type: (lesechi.s n. n.-f = [Gfi/pfnmorpka 
Holmg.] ” [P^cttdnvipw S/.epL], 

ZavipioVicr. Type: nmr.AialU ^chm. -= [Ftpio auett.], 
etc. 

* The removal of Bracon Jur. to the gi'oup containing the g<'nus 
.^gnfkis has left the subfamily cojitaining Microbrac<m Aslnn. and 
aiiied geiua-a without a type genus. This delideiK-.y lias ))eon 
aiiproprialely supplied by Viei'ock, who )ms sck'cled the oldest of 
the genera concerned, Vipio, and by the ciectiot) of Ph' family 
VpionUloe (1916: 18i) made it type genus, 

t The of Vipio Latreille is Iclinemium ffecr/or Fubricius, 
not of Linnaeus. The latter insect is the tj/pe of Brncm. Iduimmon 
(Piit'rtffr Fabrieius in a homonym and must b<‘ changed ; 1 therefore 
propose : - 

Vipio desectus n. n. for Vipio deserhr (Fabr.), described as 
Ichneumon desertor Fabr,, nec Linnaeus. 
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Family TciiNKrMONroAK, 

Subfamily Opkioninue. 

Anomalon Pz. Tv[)e ; erneniatus ~ [Paranomalm 
Vier.J. 

Su 1 ) fa n 1 i ly T ryphon i n ae. 

T I’i be /) iph zon i ni — [Ba $s in i au ct t . ] , 

Diplazon (Noes) Orav. Type : laetatorius = [Bassns 
aiiett.. nec Fabr.J. 

g. ]'SA^1M0('HABES Latr.. l'i%=[Pompilus Fabr., 1708J, 
Aefan'iling to Opinion 40 of the International Commission 

(jn Zooloffieal Nomenclature Psammochares must date from 
1790 and not 1892. 

h. TIIYPOXYLON Latr.. 1796 ,Tur., 1801]. 

Tven ; \Sphr,r\ fignim 1,. — Trypo.njlonfgulns (L.) Latr. 

f !(*mis ilcsc!'il)c(i without i^pQwaJigulus was the first species 
plaee<l in it siibso<|ue]itly, and agreeing with the generic 
(lefiiiilion l)ecomes ipso J(ido tvpe.* 

III. 19. [IMMORITIA Jur., 1801] - AstaUi Latr., 1790. 

Typk : 1 Tiphin oblomimlis Panz]— [/Syn'x] hoops Schrank 
- AsUUu iMOjis (Schrank) Spinola. (Jenus monobasic. 

Ill, 12. SCOLIA F. = iDiscoUa Sauss, ct Sichcl], 

Tvi’i-: : ScoJio A-punctata Fabr. By designation of 
i^atreille (bSlil; i:i7). 

The so-called designation oifarifrons as tvpe by Latreille 
(18l»2 ; 817) is not valid under the code, 4- nor is the desig- 
nation of haemoiThoidalis bv Lamarck (1801 ; 269). 

III. 13. SAPYCA Latr., 1796. . 

and 

111. 14. MYUMOSA Latr., 1796. 

Those two gtmeru must date from 1796.1 The types are 
as given by Morice and Durrant (1914 : 398). 

* 0|uni(m 4(>, Irilcniatioiial (.’oiiunission on Zoological Nomen- 
clature. 

t Interiiafional t'ode of Zoological Xomonclatnrc, Art. .30, g. 

X Opinion 40, International Commission on Zoological Nomen- 
clature. 
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III. 23. PHILANTHUS Fabricins, 1790 = [SimhJephiJus 
Jurinn, 1801]. 

Type : [Crabro androgynus Rossi] ~ triaugidunt 

Fabr. = Philantkus triangulunL Fabr. By designation of 
(!nrtis 18*29. 

Morice and Durraiit, p. 410, state that “ Jurine’s revision 
of Philanihus (30. v, 1801), being a year prior to that of 
Latreille (after iv. 1802), his restriction of its possible 
tvpes to aremrius, and lubiatus, must be accepted. 

This means that arenaria L. is the type, for laetm is a 
svnoiiym of arenarms, and Jabiatus was not originally 
ineliided in the Fabrician PhiUmthnsP 

The citation of only 3 supposed species in connection 
with Philantkus by J urine in 1801 docs not restrict selection 
of the type of that genus to any one of them. That was 
in a iiiea.sure the, now discarded principle of tv })e -fixation 
by elimination.* There being no basis for the fixation of 
a type of Philanihus in the original publication of Fab- 
ricius (1790) t the first subsequent actual designation of 
the type by any author, if in accordance witli paragrapli c 
of .\rt. 30 of the code, must be accepted,]. Latreille 
(1810:438) cannot be considered to have designated a 
type, since he mentions two different species both as 
tvpo.§ The first actual designation of a type seems to 

* Sec Opinion (i of the Ink'niational CumiiiiyHion on Zoological 
-Vonienclature. Thia Opinion provides thaL wlien a later author 
divide-s the genus A, species A b and A c, leaving genus A, only 
s|K‘eics A b, and genus G, monotypio Avith sjjccies tk', the secomi 
author is to^be construed as having fixed the ty])c of tlie genus A. 
From the discussion of the case it is j)ei‘fectly clear tliat tins })rin- 
eiple cannot be carried further, to the extent of inelndiug eases in 
wliicli luore than two sjAccics were included in the original clescrip- 
tiuii of the earlier genus. 

.See further, Opinion 58, in the discussion of which is stated, 
coneeniing a .somewhat similar cu.se ; “ ' Ksor Cuvier ’ is a rcstneted 
group of ' Psor, Linn,’ Only one s[)eeie.s is mentioned, and this 
lieeotiies the type (by monotypy) of ' Esox Cuvier.’ This rigidly 
<'i)ii.sti'ued is not, how'cver, a designation of the genotype for * Esox 
Limi.’ ” 

+ 8('c Ink'niational Code, Art 30, i. 

X Art. 30, (/: "If an author, in publi.shing a genus with more 
dijin one valid .species fails to designate or to indicate its tyi)e, 
any subsequent author may select the type, and such designation 
is md subject to change.” 

If it should be interpreted that the fii'st of these was the actual 
designation of a type, and the other intended as a syiioiiyin (whieli 
it is not), or as a supplementary illustration, the result would be 
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have been by Ciirtia (1829 : 273) as Cmbro androgynns 
Rossi, which is a synonym of Ves'pa triangulum, a true 
Philanlhus in the sense of modern authors. 

i. CEKCERIS Latreille. 

Typk : [Philanlhus ornatus Pabr.] — [Sphex] ryhiensis 
L. — Cercefis njhiensis (L.) Schlettcrer. By designation of 
Latreille (1810 : 138). 

Following from the conclusions relative to Philanlhus. 
as abov<', stilted, Cerems is not a synonym of that genus, 
but each will fortunately staiul in the sense in which they 
were applied bv l^atieille, and w’hich has been followed by 
modern authors. 

III. 18. [SIMBLEPUILUS Juriiie, mi] = PhUanihm 
Fabr., 1790. 

Type : Philanihus \pictus Panzer] = PhilarUlius lria?i- 
yulani Fabr. Genus monotypic. 

Following the above, Simhlephikis is restored to its prior 
position as an absolute synonym (isogenotypic) with 
Philanlhus. 

III. 19. MKLLlNUl^Fabr., 1790. 

Type : [Vespa] areensis L, = MeUinus arvensis (Ti.) 
Fabr. By de.signation of Curtis (1836 : 580). 

From coiisule rations given above Latreille (1802 : 339) 
cannot be considered as having fixed the type for Meh 
linus. Latreille (1810 : 438) citevS two species. Appar- 
ently the first valid designation was by Curtis (1836 : 580). 

j. [GOUYTEB Latr,, 1804] — [HopUsus Lcp. et auctt.].= 

Cero pales Latr., 1790. 

Type : [Mellinus] quinquecmclus Fabr. = [Gorytes] quin- 
queeincius (Fabr.) Latr. — (Jeropales quinquecinctus (Fabr.) 
Uitr. By original designation.* 

Gorytes, HopUsus and Ceropales are isogenotypic. 


the same, a-s idetus, first mentioned by Latreille, ia a synonym of 
lriaii(jnluuh 

* I have not seen the de'seription of this genus, and give this 
dasignalion on tlie authority of iloriee and Durrant. 
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k [HOPLISUS Lep., 1832] = [Gorytes Latr.] = Ceropaks 
Latr., 1796. 

Type] : [MelUnus] quinqiiecinctus Fabr. = [HopUsus'] 
qiiinquecinctue (Fabr.) Lep. — [Goryte.H]quinqyeeinchfs (Fabr.) 
[^vtr. = Ceropales quinquecinclus (Fabr.) Latr. Bv designa- 
tion of Westwood (1810 : 80). 

ill. 20. ARP ACTUS Jurine, 1801 = [Gorytes s.s. auctt., nec 
Latr.]. 

Type : [Sphex] mystacm L. = Arpadus mystaccus (Ti.) 
Jur. 

Arpadus was founded by Jurine (1801 : 164) with men- 
tion of two species, “ MellinKs mystaeeus, qmnquecindusj' 
without selection of either as type. The subsequent 
designation of quinquecindus as type of Gorytes by Lat- 
treille (1804) ipso facto established mystaeeus as the type 
of Arpadus* This leaves it nece.ssaiy to use Arpadus to 
replace the coinnion usage of Gorytes s.s. 

/, AGRAPTUS Wesmael, 1852 — [Arpadus auctt, nec 
Jurine]. 

Type : [jSpAcx] concinna Rossi = Agrapius coneinnu.s 
(Rossi) Wesm. Genus monobasic. 

The facts above outlined may be compared, as a matter 
of convenience, as follows, assuming that the groups are 
best entitled to sub generic rank. 

a?. CEROPAIjFjS Latreille, 1796, nec auclt. = [Gor^/c.s'L:ilr., 
1804J = [HopUsus Lep. et auctt.]. 

Type; [Meliinus'\q}iinquecindusYiA:>x. = Gero pales quin- 
quecindus (Fabr.) Latr. 

Ceropales, proposed in 1796 and described without 
included species, is valid from that date, and the type 
species must be selected from those first included in it by 
a subsequent author.-j- The first inclusion of species in 
Ceropales was by Latreille (1802: 340), “ MelUnus 5-cindHs; 
campestrisi P.” 

* <)j>iniou 0 of the International CoiunhH.sion on Zoologk^al 
Noiueiielature ; When a later author divides the genus A, s])e(-ies 
A 1) and A c, leaving genus A, only .species A b, and genus (.! mono- 
with species (/ e, the second autlior is to he eonsti ut'd as 
having tixctl the type of the gotiiis A.” 

t 0[)ini(m 40 of the International Cloiumission on Zoological 
•Noiueiielature. 
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Genus Ceropales Juiine, 1801. 

Subgenus Arpactus Jurine, 1801, type mystacea = [Gorytes 
in the sense of recent authors]. 

Subgenus Ceropales I.^treille, 1804, type quinquedndus ~ 
[Ho})lisus in the sense of recent authors]. 
Subgenus Agraptus Wesmael, 1852, type concinnus -• 
[Ar poet us in the sense of recent authors]. 

Whether these be reckoned as genera, subgenera or 
identical groups is a question of taxonomy, not of nomen- 
clature, and is open to debate. 

n. JIYPSIOERAEUS Morice and Durrant, 1914 = [Cero- 
pdles Latr., 1804, nec Latr., 1796]. 

Type : [Evanw] muculata Fabr. ~ [Ceropales] fnacnhin 
(Fabr.) Ijatr. = Hypsiceraeus maciilata (Fabr.) M. and D, 
By original designation. 

111. 21. ALYSSON Jurine, 1801 [= Alyson auctorurn]. 

Type : [Pompilus] spinosus Panzer = Alysson spinosua 
(Panzer). By designation of Morice and Durrant (1914 : 
406). 

0 . [ALYSON Jurine, 1807] = Alysson Jurine, 1801. 

Type : Alysson spimsus (Panzer) Jurine. Genus mono- 
basic, 

Alysson Jurine, 1801. and Alyson Jurine, 1807, must be 
considered as potentially different genera.* With this in 
mind the determination of the types becomes a simple 
matter, and allows us to retain the names in their long- 
accustomed sense, substituting Alysson for Alyson, 

Were we to look upon Alysson and Alyson as being only 
one name and therefore attempt to determine the type on 
the basis of the three species originally included in Alysson 
and of subsequent attempts at type designation for Alyson > 
the matter would become much more complex, and I must 
confess that I would feel at a loss to solve certain questions 
which would arise, but which need not he detailed. It is 
enough to point out that the method employed, under 
this premise, by Morice and Durrant does not suffice, 

* lutfimatioiul Code of Zoological Nomenclature, Art. 30, 
lieconiiiieiidations. 
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since it is again an elimination method, and not within 
the provisions of Article 30 of the International Code. 

HI. -i-A NYSSON Latr., 1796. 

Typk : [Mellinus] tricinclus Fabr. [CVa6ro] spinosus 
Fabr. = Nysson spinosus (Fabr.) Jnrine. Bv designation 
of Latreille (1810 : 438). 

This is as given by Morice and Durrant. The gcmis 
must date, however, from 1796.* 

It is to be hoped that authors will agree to the sugges- 
tion of Morice and Durrant that the form “ Nysso ” was a 
musprint, and continue to use tlie spelling Nysson ” as 
Latreille himself subsequently spelled it. 

p. PALARUS Latreille, 1802. 

'Ty^e: [Tipkia jlavipes Fabr., 1793 ^ nos rufipes 
I.atr., 1811] (not Cmhro jlavipes Fabr., 1781 Patarus 
fiavipes [Fabr.] I^tr.) ~ [Tiphia.] varieyata Fabr.. 1781 = 
Palarns variegafa (Fabr.) Turner, 1909. Genus monobasic. 

Morice and Durrant seem to have overlooked the fact 
that Latreille (1802 : 336), instead of describing Palarns 
without exponent, erected it to receive “ La tiphie flavipedc 
de Fabricius,” the characters of which he discusses at some 
length, promising to give the generic characters at greater 
length at a later date. This promise he redeems in the 
13th volume (1805: 29G), where he also adds three other 
species to the genus, and states that Gonius of Jurine (a 
nomn nudum) is identical. 

I cannot see the reason for suppressing jUivipes — 
\Cmbro Jlavipes Fabr., 1781] in favour of auriginosus 
I^ver.smann, 1849. The species Jlavipes was based on 
('rabro fiavipes of Fabricius, 1781, and is different from 
Tiphia Jlavipes of Fabricius, 1793. Wlien the latter was 
brought into the genus (by Latreille in 1811) its name 
u as properly changed to nifipes. What Panzer meant by 
jlavipes has nothing to do with the question, Latreille, 
however, specifically cites Philant has Jlavipes of Panzer as 
a synonym of the former, and the species figured by 
^ ocjuebert of the latter. 

Tiphia variegafa Fabr. has priority, however, over 

* 0])inion 46, Irit<^rnafion.al Coin mission on Zoological Nomcn- 
' lilt lire. 

TRANS. ENT. SOC. LOND. 1919. - PART.S I, II. (JULV) K 
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T. fiavipes. Schulz, who haa examined the types, is 
authority for their identity.* 


III. 27. CRABRO Geoffrey, 1762 (wee Fahricius, 1775)=^ 
Cmbex Oliv.j, 

Type : Crabro hwmalis Fourcroy. By present designa- 
tion, 

Geotfroy described CVahro for three species, not given 
uni nominal names, but fully described and one of them 
figured. These three species are : (1) [Tmthredo] tutea h.^ 
(2} Crabro kumemlis Fourcroy, and (3) [Tentkredo] connaia 
Schrank, the three kiiown to modern authors under those 
specific names as species of Cmbex Oliv. 

Geoffroy’s usage was binary but not binominal. It was 
uni nominal for generic names, and these must be accepted 
under’the code.t The type must be chosen from the three 
included species, which, although uninominal names were 
not cited, are recognisable, and one of which {lufea L.) 


* 'I' he Itevereiul Mr. Slorice lias written me as follows, and I am 
quite to accept the synonymy as he suggests it, iia I have 

no personal knowledge of the species or their types : 

“ I til ink, ho waiver, that the synemyrny aa you give it is still not 
quite riglit. If Schul/, has really seen the types of Tip/i.ia pivipes 
and Tiphia variegaia, 1 am p\izzlcd, and think he must have made 
a mistake. 


'flu*, following, so far as 1 can make out, are the facts— 


Tipkia variegata Fabriciua 
('fype in Britisli Museum, seen 
by me) 

= t,Va6ro fiaiipes Fabric ius, 

— Philantkiis flavipts Panzer 
(«cr. Fabricius te^/e hiUrcilic). 

= Futartis anriginomis Fversm. 

The only Kuropean Palarm, 
commonly known as ‘ (iavipes ’ 
hitherto.” 


“ Philanth-ws flavipea Fabrieius 
{ieste Latreille) dgured by Coque- 
bert 

= TiphuL fiavipes Fabricias. 

= Pakms rufipes Latreille, 
1811. 

“ Palarus hmmralis Dufour. 

A S].ieeie8 of Algeria and 
Morocco commonly known n-s 
Giu/iicmh's.’*’ 


IF. D. Morice). 


According to this synonymy (he type of the genus, Tiphia tlavipe^, 
is the AlgiTiari species Awmem/is auctoruni, and apparently thename 
'ffavipes' is valid. 

t The case is exactly jiarallel witli that of Gronow’s Zoophylacii, 
etc., 1703. Opinion 1^) of tiie International C’ommissioii on Zoo- 
logical Nomenclature is summarised: "Gronow, 1763, is binary, 
tlumgli not consistently binominal. Article 25 demands that an 
author be binary, and Article 2 demands that generic names be 
Uninominal, Cuder these articles (hxmow's genera are to he 
uceepted {Vs eoin plying with the eomlitions prescribed by the Code 
to render a name available tmder the Code.” 
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was already a described and properly named species.* The 
type must be selected from among these three. The 
selections of a type for Crahro by Lamarck (1801), Ijatreille 
(1810), Curtis (1837), and AVestwood (1840) refer to CVahro 
F., 1775, not to Cmbro Geoffroy, and designate a species 
not included by Geoffroy. No type seems to have been 
specified for Crabro Geoffroy; and one is therefore here 
chosen. All three of the original species are congeneric. 

The circumstance is a most unfortunate one in that it 
requires the substitution of the name Crabro for the well- 
known Cimbex^ both names involving the families with 
which they are associated. But there seems to be no 
recourse, as Crabro F., which has been accepted by all 
modern writers, is an absolute homonym of Crabro Geoffroy. 

I had intended to make lutea L. type, but the Rev. 
Air. Morice suggests to me that it would be better to select 
kumeralis, since that species is known for certain, whereas 
it is doubtful, according to him, tliat it can ever be settlefl 
whether lutea L. was the species now commonly called 
lutea or merely the yellow bodied form ($) of what we 
know soi femorata. The suggestion is a happy one and I 
am glad to accept it. 

(;. THYREOPUS Lep. - [Crabro F., 1775, nec Geofltr., 
17G2J. 

Type •. [Fespa] crihraria Tj. — Thifreopus crihrarius (L.) 
Lep. By designation of Westwood (1840 ; 80). 

This may be considered a subgenus of Solcnws and is 
isogenotypic with [Crabro Fabr. nec Geoffroy]. 

r. SOLENIUS St. F. and Br., 1834 ~ Solenms aucU. -j- 
Crabro s.s. of recent authors, nec GeoJTr.] 

Type : [Sphex] mga L. = Solenius vagus (L.) St. F. and 
Br. By designation of Westwood (1840 : 80). 

Crabro in its modern usage being invalid, it is necessary 
to decide with what name it shall be replaced. Saint 

* Should any one, disagreeing with this, maintain that the genus 
has the status of genera described withqut included species, since 
the three species were not properly named, tlic end result will be 
identical, for the first author to include named species wliich came 
adder the original generic definition (st'c Opinion 40) was h'unrci'oy, 
who in reprinting or re-editing Geoffroy included his three species 
^'K'nibro, with others, under the names Cmbro ?i'UKulatun, C. humer- 
<itis and C. liitmlatus. 
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Fargeau and BruHe (1831) were the first to divide the 
genus Crabm (sense of Fabvicius) into several subgenera. 
Tfie first of these was the restricted genus Cmhro* contain* 
ing fos-sonns (1j.) with others. The second was Solenins 
containing wj/ics: (L.) and others. Kohl, whose works 
stand out as the most scholarly that have been produced 
upon the Sphecoidea, recognises four subgenera and ten 
species groups of (Jmbro. Of the latter, the last (which 
iie terms Crahro Kohl .v. ste.) contains both of the genera 
(Jrnhio and Salenins of 8t. Fargeau and Brulle. In other 
words, Kohl does not even consider them sufficiently distinct 
to merit the rank of species group. 

While accepting some s\ibgencraof [C-rahm], my personal 
judgnumt is against distinguishing between the group of 
w!iicli/o.s.soril/.s may be taken as typical and that having 
rtufii.i as type. I tkei'efore propose to unite them under 
the, snljgenOric name SolcHius. 1 will leave it to some one 
wliosir judgment may (litter from mine to do what I am 
wiiollv unwilling to do, that is to propose another na.me 
f(»r Crabm auctonim as distinguished from Sokninsy if that 
step must e\ei' be taken. 

Itohwer (Ihld: 661) has used SokniuH to replace Crahro 
of r(^cent authors, not (h'abro in the .sense of Fabricius. 

IdH.VBRO Fabricius, ITT-T ner, Gcoffroy, 1762] ~ 
{Thjfri’Ojm St. Farg. and Brulhl, 1834) with status of a 
subgeniis of SoJeninH. 

Tyi’E : I IV.spoj enhniria L. = [Cmh/o] cribrnrius (L.) 
Fabr. - Thyreopm vnhmriux (L.) St. Farg. and Br. 
— {ThijrcoiWH) cribirnin-n (L.), 

T[fH F.\.\liLY ANJ) SUBFAMTT.Y NamES. 

The Intenniti<tmil Code ])rovi<les (Art. 5) that the name 
of a family or subfamily is to be changed when the name 
of its tvpe genus is changed. It, however, is silent upon 
the nature of the change wliich is to be effected. Three 
coui'ses are open : (1) 'fo base the new name upon the 
changed name of the original type genus. (2) To use as the 
type genus for tiie new family name the contained genus 

* St, Pargcvni .'nut Ihulle wore iiu'-orrcot in restricting Crabro to 
Itic group containing /(Wso)iiov, as the tyjx- of ('rubra Fabricius haU 
already bevn Kxed as {'rihmn'o, bat it is in their sense that the geriu.s 
('ntbro l^as been known to all modern imthors. 
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whirh has been earliest used as the basis of a plural name, 
that is for a name of a group higher than g(‘nus. (3) To 
use as genotype the oldest contained genus n itliin the faniilv 
as limited by the author.* The author cannot too vigor- 
ously express his dissension from the school that adlieres 
to the third practice, the acceptance of \vhi{“li will res\ilt 
in a perpetual overturning of family names, with each 
varying concept of family limits. The second course is 
advisable if the group in question is left without a tv])e 
genus. But if the name of the type genus changes with- 
out the genus itself going outside of the family grou]) 
with which it had been previously associated, it would 
seem the fairest interpretation of the code to make the 
change in family name correspond, in other words to change 
not the type genus, but its name only. The genus name 
Crahro Fabr. ncc Geoffroy changing to Thgrenp7t,s\ Thyreopns 
remains as much type of the family as when it was called 
CrabroA 


Family THYREonii^At: ^ [Crahronidae aiictores]. 

[ Crabroninae '\ 

a \ t i m ■ Limhoriinae. I sense of 

Subfamily Thwcopinae — . i a u j 

' ^ j liyreopuine Asninearl. 

[ Hhopalinae ) 

Genus Thyreopus. Typo : crihrarm ~~ TJiyrcopus auc- 
toruin — {drahro Fabr.]. 

„ Solenius. d'vjie : vagus ^ \Crabro auctorum] 
united with Solenius auctorum. 
and others. 


Family Crabroniuae = [Cmbickiae auctoruni]. 

Genus Crabro GeufTr. Type hamendis = [Ciodiex 
auctorum]. 

* Applied to the present ca.sc tins tliird inetluxl wonhl fix iijxni 
fthopcUnm as ty()c genus, with Bhoi^alinrie. and Rhopalidae in 
eon sequence. 

t The case would he quite diffeient if dmhro had not l>eeu .a 
hoimmyin, hut lurd been wrongly ;ip])lie(i to flio group that we 
have known as CrabTvnidae. In other words, if tlie tyix; species 
of Crabro Fabr. were a savvlly instead (d a S]))K'gi(l. Jn that ca.sc 
yhfi family and its name would not theoretically eliange, hut sinqtly 
he ap[jlied in its true sense, as a group of .sawtli<'s and its formerly 
irieorreetly a.ssociated Sphegid menif)ors would be rcnioved from it. 
the latter would be left without a tyj>e genus. 
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t. PEMPHREDON Latr., 1790 = ICentmus Jurine, 1801], 
Type : [Crabro] hguhris Eabr. = [^phex {Crabro) uni- 
color Panzer, 1798] — Pempkredon lug7ibris (Fabr.) = 
[Cemowwa nnicolor Panzer, 1800], 

The synonymy I accept on the authority of Morice and 
Durrant, but Opinion 4G of the International Commission 
makes it necessary to reverse them in regard to which name, 
Pempkredon or Cemonus, has priority. 

ni. 29. OXYBELUS Latr, 1796. 

The conclusions concerning Oxyhelvs need no change, 
except that it must be ascribed to I^treille and date from 
1796.* 

III. 32. ANDRENA Fabr, 1775. 

Type : [Apis] cineraria L, = Andrena cineraria (L.) 
Latr. By designation of Latreillc (1810 ; 332). 

Unless Tjamarck (1801) is accepted as designating geno- 
types f cineraria and not snccinda must be the type of 
Andrena. This is satisfactory, since it involves no change 
and succincta is a dubious species. 

CoUeies Latreille may be a synonym. Its type, the only 
originally included species, is succincta L., which, as Morice 
and Durrant point out, is probably congeneric with cineraria, 
but may not be, According to Opinion 65 of the Inter' 
national Commission on Zoological Nomenclature these 
authors are not warranted in making CoUetes ghdinans Cuv. 
type of Co/^e^e5 on the basis that Latreille misdetermined 
6'ifccmc/a L., unless the special case is brought before the 
Commission and action to that effect taken, 

III, 33. LASIUS Jur. — [Anihopkora auett.]. 

The diBcussion of Losius and the genera involved with it 
has been taken up since Morice and Durrant (19U ; 421- 
423) by Ford (1916 : 460), Mayr (1916 : 53-'^6), Wheeler 
(1916 : 168-173), and again by Morice and Durrant (1916 ; 
440-442). I have nothing further to add to this discussion. 
Morice and Durrant (1914 : 421-423) seem to be correct in 
considering Ijisivs Fabr., 1804, a homonym of lasks 
Jurine, 1801, and that the latter is Anlkopkora auett. 

Opinion 46 of the Interiuitional Commission on Zoological 
Nomenclature. 

t See the previous discussion of this paper on page 52. 
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III. 38. MUTILLA L., 1758. 

Type : Mutilla eiiropaea L. By designation of Latreille 
(1310 : 314) and possibly of Lamarck (1801 : 268). 

Blumenbach’s * (1779 : 386) citation of Occident alts is 
not to be regarded as type fixation under the code.* 

111. 40. CYNIPS L., 1758 - [Diphkpis Geoffrey, 1802] = 
[Hhodites Hartig, 1810]. 

Type : [Diplolepis bedeg^taris Fab,] = Cynips rosae L. 
By designation of Latreille (1810 : 436). 

If it is decided that Ijamarck (1801) is to be accepted as 
establishing genotypes, t then the conclusions of Morice 
and Durrant, rather than those given here, are correct. In 
that case Cynips will replace Dryophanta Foerster, or 
Diplolepis Geoffroy as incorrectly used by Kiefler in Das 
Tierreich. 

Multinominal specific names are used by Geoffroy (1802 : 
310, 311) in connection with the six species that he originally 
placed in Diplolepis, The first of these he definitely fixes 
by citing as a synonym Ichnemnon bedeguaris. Since the 
other five have no definite status given them, the case is 
the same as though the genus had been established upon a 
.single species, bedeguaris, which is therefore type. 

u. [OYNIPS auctL] 

Whether Morice and Durrant or my own conclusions 
arc correct concerning Cynips, that genus as employed by 
Kicffer in “Das Tierreich’’ and by other modern authors 
is left without a name. 

III. 48. PSILUS Jurine, 1801 — [Beikyhis auctorum]. 

Type ; \Tiphia\ cenoplera Panz. = P situs cenoplera 
(Panz.) Jurine, Monobasic. 

V, BETHYLUS Latr., 1802 [Dryinus Latr. and auett.?]. 

Type ; [Tipkia] kemipfera Fabr. — Betkyhs hemipferus 
(Fabr.) Tjatr, Genus monobasic. 

Tipkia hemiplera Fabr. is not a recognizable species at 
present. Dalle Torre lists it as a Dryinus, but Kieffer in the 
■'Genera Insectonim’' refers it with a doubt to Beihytus 

* 8ec diacus.sion of thi.s paper on page 52. 
t See previous discassion on page 52. 
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anetoriirii. Jf it ever proves to be congeneric with/om;/- 
mrim, BdhyhH will have to replace Bryimis. At present 
the name, and with it the family name Beihylidae, had 
better be suppressed. 

w. DRYIMUtS J^atr., 180b. — Befhylus Ijatr., 1802? 

Tyi’E : Dryimis fomicarius\j 2 iix. Genus Monobasic. 


LIST OF REFERENCES. 

Blumenbach, Johann Friedrich, 1788. 

Job. Friedr. Blumenbaclis. Handbuch der Naturge- 
sehiehte. Gottingen : Dieterich, 1788. 

Bradley, James Chester. 1913. 

The Siricidae of North America. Journal of Knto- 
niology and Zoology. 1913, 5. 1-36. 5 pi. 

Curtis, John. 1829. 

British Kntomology ; being illustrations and descrip- 
tions of the genera of insects found in Great Britain 
and Ireland. By .John Curtis. Vol. VI. London. 
Printed for the author. 1829. 

1836. Tkcmme. Vnl. XITI. 1836. 

1839. The. same. Vol. XVI. 1839. 

Durrant, John Hartley, jo bit author. 

See Morice, F. D.. mul John Hartley Durrant. 

Geoffrey, Etienne Louis. 1762. 

Ifistoire abregee des insectes qui se trouvent aux 
environs de Paris; dans lacjuelle ces animaux soiit 
ranges suivant un ordre methodiqiie. Tome second. 
Paris : Durand, 1762. 

International Commission on Zoological Nomenclature. 1910. 

Opinions rendered by the IiiteTnational Commission 
on Zoological Nomenclature. Opinions lto25. July. 

1910. (Smithsonian Institution, Washington. Publi- 
cation 1938.) 

1910 b. The same. Opinions 26 to 29. October, 1910. (Sinitli- 
sonian Institution, Washington. Publication 1989.) 

1911. The same. Opinions 30 to 37. July, 1911, (Smith- 
sonian Institution. Washington. Publication *2013.) 

1912. The same. Opinions 38 to 51. February, 1912. 
{Smithsonian Institution, Washington. Publication 
2060.) 



and types of certain genera of Hipuenoptem, 73 

1913. The same. Opinions 52 to 5G. May, 1913. (fciinith- 
sonian Institution, AVashington. Publication 2160.) 

1914. The same. Opinions 57 to 65. March, 1911. 
(v^mithsonian Institution. M'ashiiigion, Publication 
2256.) 

1915. The same. Opinion 66. February, 1915. (Binith- 
soiiian Institution, Washington. Publication 2359.) 

1916. The sa}ne. Opinion 67. April, 1916. (Snuthsonian 
Institution, Washington. Publication 2109.) 

Jurine, Louis. 1807. 

Nouvelle inethode de classer les hyiiKuiopteres et 
les dipteres. Par L, Jurine. Hyniennpteres. Tome 
premier. Geneve : J. J. Paschoud, 1807. 

Jurine* Louis, joug author. 

See Panzer, Georg Wilhelm Franz and Jurine, 
Louis. 

Lamarck, Jean Baptiste Pierre Antoine de Monet, chcvaher de. 
1801. 

Systcme dos animaux sans vertebres on Tableau 
general des classes, des ordres ct des genres de ces 
animaux. Paris: Deterville, Au viii [i.e. 1801 J. 

— . 1817. 

Ilistoirc natnrelle des animaux sans vei’tebre,s. 
Par M. le chevalier de Lamarck. Tt)me quatrieme. 
Paris : Deterville, Verdi ere, Mars, 1817. 

Latreille, Pierre Andre. 1802. 

Histoire naturelle, generale et particuliere des 
Crustacea et des inaeetes. Par P. A. Ijatreille. Tome 
troisieme. Paris : F. Diifart, An x [?.c. 1802]. 

. 1804. 

Nouveau dictionnaire d'histoire jiaturelle, ajqilirpic 
aux arts, principalernent a ragrieulturc eta roconomie 
nirale et domeslique. Tome XXIV, Paris, 1804. 

This work 1 have not seen, but the full enlTv lias 
kindlv been conimunicated to me bv Mr. Morice. 

— . 1805. 

Histoire naturelle, generale et particuliere dos 
cnistaees et des iiisectes. Par P. A. Latreille. Tome 
treizieine. Paris : F. Dufart, An xiii. [?’.e. 1805], 

. 1810 . 

Considerations generales sur Tordre naturel des 
animaux composant les classes <les crustaces. des 
arachnides, et des insectes. Par P. A. Latreille. 
Pari,s : Chez, F. Schoell, 1810. 



71 Dr. J. Chester Bradley on the Synonymy 


Morice, F. D. and Durrant, John Hartley. 1914. 

The authorship and first publication of the “ Jurin- 
ean genera of Hymenoptera : Being a reprint of a 
long-lost work by Panzer, with a translation into Er g- 
lish, an introduction, and bibliographical and critical 
notes. Trans. Ent. Soc. Bond., 1914, 339-436. 

. 1916. 

Further notes on the “ Jurincan ” genera of Ilynaenn- 
ptera, correcting errons and omissions in a paper on 
that subject published in Trans. Ent. Soc. Bond. 1911. 
pp. 339-436. Trans. Ent. Soc. Bond. 1916, p. 432-442. 

[Panzer, Georg Wolfgang Franz and Jurine Louis]. 1801. 

Nachricht von einem neuen entomolischen [ ! ] 
Werke, dcs Hrn. Prof. Jurine in Geneve. Intelli- 
genzblatt der Bitteratur-Zeitung. Erlangen, 25 Ma\ 
[i.e. 23 May], 1801, p. IGO; 30 May, 1801, p. 161-16.1 

lleprintcd and subsequently translated by Morice and 
Dnrrant in Trans. Ent. Soc. Bond., 1914, p. 357-370. 

Rohwer, Sievert Allen. 1911. 

IB The genotypes of the sawflies and wood wasps 
or the super-family Tenthredinoidea. By S. A. Rohwer. 
Washington, 1911. (Technical Series, No. 20, Part 
11. U.S. Department of Agriculture, Bureau of 
Entomology.) 

— . 1911b. 

Additions and corrections to “ The genotypes of the 
sawflies and woodwasps, or the superfamily Tenthredi- 
noidea (Hymen.). Ent, News, 1911, 22. 218-219. 

. 1916. 

Sphecoidea. {In Guide to the insects of Connecticut. 
Part 111. The. Hymenoptera, or wasp-like insects, of 
Connecticut, By Henry Borenz Vicreck, etc. Hart- 
ford, 1916.) 

Saint Fargeau, Amedee Louis Michel Lepeletier, comic de and 
Brulle, August. 1834. 

Du, genre Crahro, de la f ami lie dcs Hymcnoptcres 
fouisseuTs. Ann. Soc. Ent. France, 1834, 3. 683-816. 

Viereck, Henry Lorenz. 1914. 

Type species of the genera of ichneumon-flies. By 
Henry B. Viereck. 1914. (SinithsoiLian Institution, 
United States National Museum. Bulletin 83.) 

1916. 

Guide to tin; ijisects of Connecticut. Part HI. 
The Hymenoptera, or wasp-like insects, of Connecticut. 



atui types of certain genera of Hymenoptera. 75 

By Henry Lorenz Viereek, with the collaboration of 
Alexander Dyer MacGillivray, Charles Thomas Ernes 
William Morton Wheeler, and Sicvert Allen }\o\nYor 
1016. {State of Connecticut. Public document No 
47. State Geological and Natural History Survev 
Bulletin No. 22.) 

Wesmaeb Constantin. 1852. 

Revue critique des hymenopteres fouisseiirs de 
Belgique— Suite. Bulletins de rAceadcmiie rovale 
des sciences, des lettres et des beaux-azts de Be]<Tiaue 
1852, 19. 1" partie, p. 82-110. 

Westwood, John Ohadiah. 1840. 

Synopsis of the genera of British Insects, (In his 
An introduction to the modern classification of insects, 
\ol. II. London : Longman, Orme, Brown, Green’ 
and Longmans, 1840.) ' 



r re I 


lU. A Mignidm of Yellow Bulterflies (CatopA. 
in Trinidal By C. B. Williams, MX, F.E.8. ' 

[Bend Mnrcb oth, 19W.] 

Pl.ATES VI-X. 

Introduction. 

J.\ a r(*C’<*iit M umber of the Transactions of the Eiitomoln- 
fwdl Sof'ietr (1917. p, }5i} I described several migrntum 
of velhnv butternies in British (fuiana, most of the records 
relatinf^ to Cndidnias eiihule. In October of this year I 
have been a^ain fortunate enough to witness a migration 
of butterflies of a different species, this time in the Islaiid 
of Trinidad, and on a scale larger than anything I had 
previously seen. The migration lasted more or less con- 
tinually for nearly three weeks, and many millions of 
biittcrflie.s must have passed over the western half of tlu* 
Island, to which district most of my records refer. With 
the kind assistance of a number of friends and corre- 
spondents I was able to collect over two hundred separate 
records of the one migration, and the results of these are 
given below. 

Even with this large number of records, no claim cnii 
be made to completeness, and data are sacllv lacking for 
the eastern half of the Island, which is thinly populated. 

DKSf^RTTTION OF LOCALITY. 

Trinidad is an Island situated just north of the moutli of 
the Orinoco River, and is about fifty miles in a north to 
s(uitli <ilrect inn, and about seven fy miles in extreme width. 
At both the north-western and south-western corners a 
long promontory runs out towards the mainland of Venr- 
z\iela. The north-western corner is about fifteen milos 
from Vhmezuela, but the gap i.s partly bridged by a serie.' 
of islands, and the greatest open sea space is about eight 
milos. At the south-western corner the distance to the 
mainland is only about seven miles. 

Three ranges of hills run from east to west across the 
Island, that along the northern coast rising in places to 
over three thousand feet above sea-level; the central 
and southern ranges, however, arc much lower, seldom 
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rising above a few hundred feet. There is no accurate map 
of the contours of the Island, but the first small map on 
Fitr. I shows approximately the positions of these three 
ranges. 

The climate of the Island is tropical, awrage day tejn- 
pt'rafurc above 80*^, and the year is divided into one uct 
.i/jd one dry season. In general the dry season lasts from 
the middle of January to the middle of May, and the wet 
?oasofi from June to December. 

The average yearly rainfall is about 65 inches, of which 
AuLfUst averages 9'8 inches and September 7*2 inclics. 
There is occasionally a spell of dry weather about 8ep- 
reiuber, forming what is known as the “ Indian siinimcr/’ 
iitul it should be noted that in the present year (1918) 
this has been particularly w'ell marked. During the six 
\v(‘eks previous to the migration to be described below the 
weather had been unusually dry, many localities recording 
h'ss than three inches for September, and in the extreme 
.S(uith-wcst scarcely any rain fell for six weeks. 

The prevailing wdnd is the east or north-easterlv trade 
wind. 


Methods of Recordixo. 

It has been thought unneceasarv to give in detail the 
tiutiicroiis Tecord.s which were collected. Instead liny have 
I teen transferred to the accoiiipanyiiig series of maps by 
a system of arrow’s, crosses, and circles representing, 
re.spectively, movements, abundance, or absence of the 
hnttertiies. 

By referring to the maps for the 19th Septeml)er to the 
12th October the course of the migratioji day by day caii 
be ea.sily followed. On the larger map (PI. X) all the 
n-cords have been combined, and in addition two or three 
added w’hich do not appear on the first sejies; these being 
records in wliich the locality and direction was given but 
tlie e.xact date could not be ascertained. 

I he signs used on the maps are as follows : — 

(1) Arrow with one head : Very slight migration, one or 
two per minute within sight of the observer. Only notice- 
able with special care. Probably not recorded except l)y 
■'^i^slled observer. 

(2) Arrow with two kead.s : Three or four butterflies per 
liiinute passing across one hundred yards line; easily 
noticeable to a skilled observer, and probably seen by any 
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average person who is on the look out ; most obvious in 
large open spaces. 

(3) Arrow with three heads : Distinct migration anytiiiiiir 
from ten to two or three hundred per minute crossing a 
hundred yards line — obvious to any ordinary person, 
Probably recorded by a naturalist. 

(4) Arrow ivilh four heads ; Thick clouds of butterflies— 
thousands in a small space — “ several with one sweep 
of the net like snow storm ” — “ motor-cars held up" 
— gets into the local newspapers. 

(5) The series of crosses with one, two, three and four 
bars represents the same scale of abundance as the arrows, 
but denotes that the insects W'ere at rest or fluttering 
round and not moving regularly in one direction. 

(G) The circle indicates that no butterflies were seen 
either moving or at rest by a rehable observer. 

(7) Circle with enclosed cross indicates that the butter- 
flies, if prest'nt, were not in sufficient numbers to attract 
atteuti(ni. They are used chiefly in the case of non- 
entt)moiogical correspondents reporting that nothiiig 
uiYusual was happening in their district. 

It must be absolutely understood that the blank on 
the maps does no^ indicate an absence of butterflies, but 
merely ai\ absence of records. 

These signs have been found so convenient in the present 
case that it is hoped that future observers will adopt soiin* 
similar method of expressing their results. 

The Mioration. 

Following the series of maps on Plates VI-IX the course 
of migration will be seen as follows : — 

At the end of August the butterflies were reported in 
large numbers settling on the roads in the south-eastern 
part of the Island. Between this date and the third week 
in September no records were obtained except that on the 
loth September a correspondent drove through part of the 
district and saw Jiothiiig unusual 

On the l!)th and 20th September they are reported in 
numbers at rest and fluttering round in the north-eastern 
district, and the following day they are again abundant in 
the south-east {when a few were doubtfully moving north- 
ward). They luul on this day started to move across the 
northern half of the Island at the southern edge of the 
northern range. 
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By tlie 22nd September the migration across the northern 
district had begun in earnest, and in one locality a niotor- 
ciir had to stop and put down its side curtains owing to the 
enormous numbers of butterflies which interfered with the 
view of the driver. 

On the 23rd they were reported in smaller numbers from 
tite same district, and on the 24th they had reached the 
(‘iistern coast in small numbers at Port of Spain (see Plate X 
for localities). 

The movement continued in increasing intensity past 
Port of Spain, and on the 27th September had become a 
striking phenomenon, Oji this day they were crossing tlie 
ijpen Savannah in Port of Spain about mid-day at a tlensity 
Ilf up to two or three hundred per minute across a distance 
of one hundred yards. On the same day and on the follow- 
ing they were seen crossing the sea over the Island of ii’atos 
near the VeJieziielan coast, and undoubtedly were reaching 
the mainland of Venezuela. 

The 28th and 29th September were marked by rains in 
the northern district, and the migration fell off suddenly and 
became apparently much confused. On both these days a 
few were recorded in the fine intervals, flying in an opposite 
direction (eastward), but not in any large numbers, and from 
the 30th to the 4th October small numbers were seen flying 
in various directions chiefly west or south-west. Between 
the 5tli and 7th none were recorded, on the 8th, Oth, and 
loth a few were recorded flying in a southerly direction, 
and on the 12th October a number were seen flying over the 
sea in a south-westerly direction. Attention should also be 
drawn to the offshoot migration, in a southerly direction, 
from the main stream just east of Port of Spain from the 
27th vSeptember to 1st October. On the first of these days 
they were reported as appearing suddenly in unprecedented 
ii umbers in the cocoa groves a little to the south of this. 

While this migratioji was passing across the northern half 
of the Island, chiefly at the southern edge of the northern 
range of hills, a similar stream was also moving across the 
southern district in the same direction. There is, however, 
record of movement here until the 26th September, 
'vhich is four days after the start of the migration in the 
noitli. Migrating butterflies were recorded in great nmn- 
l>er.s, particularly in the western half of the south coast, at 
kalo'Seco and Erin, and in a few" days the flight had become 
gei.eral across the south-eastern district of the Island, 
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reaching its height in the San Fernando district about tlie 
30th September, and continviing in gradually reduced 
numbers until the 4th October, and in a few localities as 
late as the 12th October. The most remarkable feature of 
this southern ilight was that in the Cedrus district, which is 
011 the northern edge of the south-western promontory 
near its end (see Plate X); the butterflies were flying eon- 
tin ually and in large numbers towards the east approxim- 
atelv from the 2flth September to the 2iid October, while at 
La Brea a little further north-east few were seen until the 
‘1th October, when they were flying in numbers in the usii;i! 
westerly direction. 

Unfortunately there are no records for the sea passage 
between Trinidad and Venezuela at this point, and it is 
impossible to say if the butterflies went across here, as in 
the north, or not; but from the available facts it would 
appear that part, at least, on reaching the south-western 
extremity turned to the north and then eastwards along the 
coast. On the 1st of October they were seen flying in small 
numbers in a north-westerly direction across the sea nortli 
of this coast. These records although puzzling and con- 
tradictory arc confirmed by several observers, and also by 
a record of a previous migration in the same district, wlien 
the butterflies fieiv in an easterly direction for several 
days (see later). During the whole period of these migra- 
tions across the northern and southern parts of the Island 
the east-central portion was quite free of any unusual 
flights, 

Species Represented. 

It has been mentioned above that the butterfly which was 
mainiv responsible for this migration was not C((llulnfii< 
(•u6)//c, whicii has many times been recorded as migrating, 
but Calopsilia stalira, a less-known species differing from 
the former in that the basal portion of the wings of the 
male are of a more intense yellow than the outer portion. 

This butterfly is, as a rule, not so common in Trinidad 
ns VdUiiirijm i>nhn\e, and Sir Norman Lamont, to whom I am 
indebted for the identification, had previously only taken 
it on a few occasions in the southern part of the Isknnl- 
W. J, Kaye in his Catalogue of the Ixipidoptera Rhopaloceni 
of Trinidad (Trans, But, Soe. 1904. p. 205) says that it is 
locally very comiuon but not general. W. Potter, a young 
local naturalist, says that he sees it nearly every year, and 
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has already seen it migrating (see below). Kaye (?.c.) gives 
the known distribution as Guiana, Brazil, Peru, Ecuador, 
Columbia, Panama, St. Lucia. The species has previously 
been recorded as migrating in Brazil by Goeldi {first printed 
in German in “ Die Schweiz ”( Zurich), 1900, vol. iv, p. 111- 
115, reprinted in Portuguese ( ? with additions) in Boletin 
do Museu Goeldi (Para-Brazil), iv, Dec. 1901, p. 300-3 lb. 
Fig. I, II), and also by Bates and Spruce (quoted in above). 
Mv notes below are taken frorii the Portuguese edition of 
Goeldi’s paper. 

Calopsilia siatira formed, with only occasional exceptions, 
the whole of the migrating bands of butterfii(>s on the 
present migration. At Port of Spain, on the 27th Sep- 
tember, I noticed that about 1 in 100 or less were a smaller 
whitish species, of which, however, no specimens were cauglit. 
Near Ariraa (further east) on the same day J. B. Borer 
records that about 1 in 40 were Callidrijas pkilm, a larger 
orange species. On the 24th September in the Caura 
valley in the northern range C. M. Boach records that about 
1 ill 40 were a larger orange species ” (probably also 
Callidryas philea). At Port of Spain Mr. T. I. Potter 
caught one Callidryas eiibule among many CutopsiUa 
shUira, but it is possible that this was fluttering round 
Howers and not taking part in the general migration. 

Origin and Destination or Flight. 

Unless the butterflies came over to the easteni or south- 
eastern coast of Trinidad from Venezuela (a possible occur- 
rence, of which, however, we have no proof owing to the 
absence of records from this coast), it seems likely that the 
swarms originated in the forests of the soutli-eastern and 
north-eastern districts of the Island. 

It will be noted Uiat they were reported as abundant in 
the south-eastern district as early as the end of August, and 
it is just possible that the flight at the end of September 
consisted of the progeny of these. I have no data for the 
life-history of Catopsilia siatira, but according to Mr. \V. 
Buthii Callidryas eubule, which is closely related, has a 
larval stage of ten days and a pupal stage of seven, so that a 
complete cycle could no doubt be passed through in a month. 

A slight confirmation of this is that the specimens cap- 
tured were all in very good condition as if comparatively 
newly emerged. But as nothing is known as to the length 
of adult life, or of the egg-stage, or of the time taken for a 
TRANS. ENT. SOC. LO^jD. 1919.— PARTS I, ll. (.lULV) 0 
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specimen to become worn, this must be taken as a possible 
sugf'estio?! anfl not as a proved occurrence. 

At the other end of tlieir flight we have definite proof of 
their pas.sage over to Venezuela via Patos on the north-west, 
and there can be little doubt that they also crossed at 
tlie south-western corner, where only a few miles separate 
t.lie Island from the mainland. We have here, however, the 
cotifusing r(‘Cords of easterly flights at Cedros already 
referred to. Imt in view of the million of butterflies which 
pa.ssed. and of the fact that there was no general abundance 
of them a week or t\so afterwards, it is certain that the 
greater number must have left the Island. 

There were in all seven records of flight over the sea. One 
on the extreme north coast, where a few were flying about 
a luualred yards from the shore and parallel to the coast 
{ 20 , ix) ; one record o(f the north coa.st of the south-western 
promontory (1. x.). and the remainder beWeen the north- 
we.stern pi'omontory and Venezuela on various dates. 

It miglit porha|)s be mentioned here that a resident of 
Pato.s Island rr]»orte<l that he had seen butterflies flying 
towards Trinidad, hut I cannot place too much reliance on 
Ihi.s record, it has betm added to Plate X, with a query. 

Bcekd of Flight. 

The flight of butterflies on migration is always very 
distinct from that of those flying casually. The nio.st 
noticeable characteiistics are the speed and the fixity of 
direction, fn a. |>revious account of migration of CuVi<Jr>f(nt 
othiilc in Bi'iti.sh (diiaiia [/.r,, p. l.oO) I estimated the rate 
a.s from twelve to sixteen mik'S per hour (across the wind). 
Several correspondents in the present case remark on the 
sp(‘(‘d of flight being <piitc unprecedented. Fortunately 
an opportunity occurred to get accurate data. At Port of 
Bpain on the 27th September the butterflies happened to 
be flying directly down a foot-ball field on the Savannah, 
the icngtli of which was found tube 110 yards. With a 
stop watch eleven butterflies were timed from one end of the 
field to the other by three dilTerent olxservers (including 
myself) and the following results were obtained : 12. 11. 
IT 12. V^, Ifl. Ifl. 12, 11, 14, 15 seconds. This gives an 
average of 1T2 seconds, or 17 miles an hour. 

At this rate, and in the direction they were flying, thev 
could hav»'. reached tile mainland of Venezuela two boiirs 
after leaving Port i)f Spain . 
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.Relation op Flioiit to Wino. 

It is natural that the result just obtained would bo afft'ctod 
l)V the strength of the wind (at this particular time tiu'v were 
living with a light wind), and it is also necoss^iry to take into 
eiKisideration the relation between the direction of the wind 
and that of the migration. 

Wind records are kept at Port of Spain, but unfortunately 
the records for the 27th of Se]iteinbei', the day the butter- 
flies were timed, were sent awa\' before I could obtain them. 
The average wind velocity at Port of Spain between 9 a.m. 
and 4 p.ni. from the 1st to Ttli October was 8 miles ])ei' 
hour, and as iny notes record that the wind at that time was 
.slight it was probably below this ligiire. 

The prevailing wind in Trinidacl is from the oast, anti as 
this migration was towards the west it might be thought 
that the wind determitied the direction. In British (Uliana, 
iKHvever, for C</Uidrym enhnjr it was hniiid that the usual 
direction was across the wind, and there are em)Ugh indi- 
vidual exceptions in the present case to leav e no doubt (hat 
the direction of the wind, although contrihutory, is not the 
determining factor of the direction of flight. 

The following cases may be (juoted : 

1..\.18. Port of Spain -no wind, flight N.W. (A. Ilomlier- 
sley). 

27.ix.18. Guiaco wind N.E., flight N,W. (J. R. 
Rorer). 

12.x. 18. At sea off (lasparee -‘Gmdeavouring to fly 
we.st, but owing to strong N.W. wind {l.o- 20 m.p.li.) 
actual course was between S. and S.S.Wh” ((’. P. 
Milbe). 

l.x.lH. San Fernando — flying N. against the wind {P. 
Crato), 

O.X.18. Macqueripe — “ flew seaward and were blown 
back by the force of the wind (local newspa])er). 

Mr. J. A. Rullbrook furtlier points out that the wind can- 
i!ut be the conclusive factor in the direction of flight, as 
when flying in hilly country they continue in the same direc- 
tion ilown the shadeil leeward side of a hill as they were 
tlving when ascending the windward side, and that, on both 
■'’ides they keep about the same distance frimi the tops of tlie 
1 rc'cs. 

1 can from my own obsej vatioii con fir nr this interesting 
Note. 
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Direction and Reversal or Flight. 

E. (xoeldi, in his account of the butterfly migration in 
Brazil (Bol, p. 313) comments on the contradictory reports 
of the direction of flight in various previous accounts tif 
migration, and states that he has discovered the solution, 
which is that there is a reversal of direction during the day. 
In the case he describes the butterflies were flying along a 
branch of the River Amazon from north to south during the 
morning and from south to north during the afternoon, the 
reversal being quite regular each day. There is no reason 
to doubt for a moment his observations, and I have noticed 
a sonu'what similar occurrence in the migration of a 
TTesperid butterfly iu Panama, which T hope to describe 
later, but in the migration of Catopsilia staiira at present 
under oon8i<leraiion there is no evidence to prove that this 
was happening. 

It must be admitted that throughout the migration there 
were i\eavy mins nearly every afternoon, and usually the 
migration for the day ceased when these began, but on the 
few fine afternoons, and occasionally after the, rains, the 
direction of flight when recorded was nearly always similar 
to tfie regula i direction of the morning. 

The flight for the day usually started at 9.30 a.m. or even a 
little later, but T have several records as early as 8 a.m. and 
in two cases at 7 a.m. There is slight evidence of change of 
direction one day at San Fernando (1.x.), when the flight 
was towards the north-west in the morning and towards 
the south-west in the afternoon after the rains, but tliis 
could scarerdy be classed as a reversal of direction. On tlic 
other hand, the flights from west to east that arc recorded 
from Port of Spain district on the ‘28ih, 29th, 30th Septem- 
ber, and 2nd and 3rd October, do not appear to have been 
in any way connected with the time of day. 

In cases where the migration is very thin and the butter- 
flies are only passing at intervals, the direction of flight "f 
one butterfly is not likely to influence directly that of ioi- 
other. But. when the flight is more dense this may happrii, 
and the following observation may be of interest in tin;* 
connection. 

On the 27tli September the butterflies were passing !'t 
the rate of ’)(} to 1(K) per minute across a hundred yards line 
over the Savannah in Port of Spain about 1 p.ni. I went 
out with a net in order to catch specimens for the deterinina- 
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tion of the species and the sex proportions. The butterHies 
wefo flying so fast that they were not easy to catch, and 
many more escaped than were captured. I then noticed 
that any butterfly narrowly missed wa.s put oft its direction 
hv the excitement and flew off wildly in any direcii(tn. 
Otlicr butterflies close at hand meeting this butterfly flying 
out of the general order would in turn become confused 
and sometimes follow it in its now direction. So that after 
several misses in succession I was snrron nded by a miinber of 
hutterflies flying in all directions. If 1 stopped attempting 
to catch si^ecimens these would gradually pass away, and 
ihe regular direction of flight would be resumed. 

PuorORTTON OF SeXE.S. 

The folio wng actual figures were obtained for catches 

I'lii'f of 8p;uii, end uf iSejil. i) fL’iniiles, 1 tnale (T. 1. Potfi'r). 

\Ut of Si)ii.iii, 27lh .Srpt. , <J „ lu iiniles (('. R \V.). 

I’ultiiisti {8. of 8un t'tlu), 

liOtli Sept. . 4 „ (Noiinaii Lainnnt). 

La Plea, 4th Oct. . . ti „ i (Dr, Hudrigiiez). 

Knuii these it might be supposed that the sexes were in 
more or less equal proportions, but T am not convinced that 
this was so in the actual flights. All tlie above records 
siilTer from the fact that the femiiles are much more easy to 
eatcli than the males, and in addition, in certain cases, 1 
believe the specinieus were caught not actuallv on migra- 
tion, but stopping to flutter around flowers <ui the way. It 
is quite likely that this habit would be found more, in the 
females, with eggs to mature, than in the males. 

,\t the time T collected the nineteen specimens mentioned 
above 1 found that I could, with difficulty, distinguish the 
females from the males in flight, and estimate<l the propor- 
t'on as approximately 1 female to 10 males. 

Density of Migration and Effects of Sunsiiikk. 

It will be seen from the records in the maps that tlu' num- 
bers passing varied from two or three occasional .specimciis 
to a cloud so dense as to interfere with the progress of a 
motor-car. Perhaps an even better idea of their occasional 
abundance is obtained from one record in which they were 
stated to be passing over a house in the country in such 
immense numbers that the turkey's in the garden looked up 
at them and gobbled in consternation ! 
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More usual than this was an open order in which the 
butterflies hurried past, each individual more or less equalW 
separated from its neighbours, some close to the grouiul. 
sojne as hi^h as twenty feet, but by far the greater number 
at fi'oju 4 to 10 feet from the ground or other surface (sea. 
or tree -tops) over whieh they were flying. 

The flight was almost always in bright sunshine, and 
whenever a chjiid passed over the sun there was an immedi- 
ate drop in the numbers passing. As the butterflies wen* 
not flviiig at the satne speed as the cloud shadows, flying 
fastt'j' than the wind when with it, and often across it rir 
against it, it is difliciilt to understand the rapid reduction. 
Tlu' same eflect was ncjtieed in the case of ValHdrynfi enhih 
in British (luiana. 

It is possible tliat in the absence of the sun the individuals 
fly nif)r(> slowly or flutter roiin<l waiting for the sun to 
reappear, so tliat fewer would cross a given line in the same 
time. H this were so. there should be a rush of those indi- 
viduals held up, on the return of the sun. Ko detailed 
observations were made on this point at the time, but 1 do 
not recollect any effect of tliis type. 

Tood-Plants. 

The food-plant of (Vgopsi’fm .stofi'm is not definitely 
known in Trinidad. It is almost certainly some forest 
leguminous tree, and W, Potter say.s tliat he believes it to 
be a speeies of or (.Soeldi (/.c., ]). 31o) 

describes a forest tree, Vo^iapn aaidoefolia. Baillon, oj' 
Macrolobiiim acnafi<’foii>inL Benthain, as a possible food- 
jilant in l^razll. as he had observed numerous butterflies 
leaving the general migration and fluttering round this 
tree (see below). 

While on migration the majority of the butterflies do 
not stop to visit flowers whicli they pass on tlie way, hut 
occasional individuals (mostly females) may do so. and 
between the movements they are abundant flying round the 
flowers of //dn'.srn.s, Pommearack [Eugenia mahccensd). 
EupuhriKin odoralum. Pluck sage [Laukaia sp.), Guimauve 
or Wild Ochroe (diaknvif cupKata). and many others. 

Resting in Patches on the Grouxi>. 

As in many previously recorded migrations the adult 
butterflies, when not migrating, were frequently found 
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resting in large patches on the roads. Most of the records 
from the south-eastern portion of the island are of such 
patches disturbed by passing cars. The groups may con- 
tain from a hundred or less to several thousand individuals, 
aiid are described in some records as appearing in the 
di.stance like large patches of yellow-green grass. 

The butterflies are sometimes congregated round nuiist 
patches on the road, but in other cases the spots they have 
chosen do not appear on casual observation to differ in any 
wav from the rest of the road. Tt may be tliat it is onlv 
the gregarious habit of the butterfly tliat lias led them to 
congregate, but it is more likely tliat the patches clioseii 
are where urine from animals passing along the road has 
recently dried up. and that the butterflies are obtaining some 
kind of nutriment from the dried salts (in thi.s conned ion 
see discussion in Proc. Ent. Soc. London, 1917. p. Ixxvii). 

Previous ^Iigratioxs oe Yellow Butterflies ix 
Trixidad. 

Ft might be convenient to add heic for completeness a few 
records I have obtained of pfrovious migrations in Trinidad. 
!t innst be noted tliat in these cases no specimens are avail- 
lihle for comparison, so that it cannot he .said for certain 
whetfier the species was Calopsifia slalira or (\(Uidrf/<(s 
f»bide. 

(1) Mr. Guy Gray, living at .Matiira on the oast coast, 
adds to his records of the present migration “ T have seen 
these butterflies, T think, every year, but not at tlie same 
time.” 

i'l) Walter Potter states that Catopsilia s(a(in( su’arms 
nearly every year somewhere in the Island. 

(3) Cecil Postant of Moruga (south coast) in reply to an 
iinjuirv for information on the present migration rejiliial 
that they were flying “in the usual direction.” Later he 
explained that this was from cast to west, and that tliey 
flew in this direction nearly every year in his dlsirict, 

(F) W. Buthn of the Department of .Agricultun' states 
that he saw .small numbers of yellow butterflies flying 
towards the east in Port of Spain in 1910 about August. 

^ (a) Mr. T. I. Potter reports a large swarm of probably 
('alop.siJia staiira flying over the Savannah in Port of S])ain 
ill 1913 from east to we.st. They were not so common as 
the present (1918) migration, nor did they last so long. 
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(6) Mr. Kocbottoni reports that at Cedros (south-western 
promontory) in 191G yellow butterflies were flying towards 
the east for about four days in large numbers. He is not 
sure of the mouth, but thinks that it was towards the 
end of the dry season (April or May) as the local explanation 
of the flight was that th:? butterflies were looking for water. 

Note . — Since the above was written Mr. W. Potter tells 
me that he has seen Catopsilia slatim ovipositing on the 
leaves of “ Bois Mulkre ” {Pentadefha fUamentosa), which 
is a common leguminous forest tree in Trinidad. 
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IV. Note on Bonellis Tahka}i SynoptiqueN By H. E. 
Andre WES. 

[Read March 5, 1910.] 

Tx 1810 Bonelli published in the Memoires ” of the 
Academie Imp^riale de Sciences de Turin the first part of 
iiis “ Observations Entomologiques,” the second part 
following in 1813. Both parts referred exclusively to fhe 
family of the Carabidae, and various new genera and 
species were described. Ijii addition there was a large 
“ Tableau Synoptiqiie/’ which differentiated the then 
known genera, and included a number of new ones. Among 
the latter are many common European genera, and Bonelli 
has always been credited with the authorship of such as 
appeared for the first time in the “ Tableau.” 

Desiring to consult this work, I examined at the Natural 
History Museum the volumes of “Memoires” of the Turin 
Academy containing the two parts of the “ Observations 
Entomologiques,” but to my surprise was unable to find 
it. Mr. C. Davies Sherborn of the “ Index Animalium,” 
whom I consulted, advised me to examine the other copies 
of the “Memoires” to be found in London, viz. a copy 
at the British Museum (Bloomsbury), and copies in the 
Libraries of the Boyal and Linnaean f^)cietiGS. The latter 
I was enabled to see through the courtesy of the respective 
Librarians, .and the former I saw in the Beading Boom. 
None of them contained any trace of the “Tableau.” 
Mr. Sherborn was then kind enough to write to Prof. 
C. E. Parona of the Boyal Academy of Turin, who wrote 
in reply that the volumes in the Library of the Academy 
were also without any copy, but that Bonelli’s owm copy 
of the “Tableau” was in the Boyal Zoological Museum. 
( mint Salvadori, the Director of the Museum, has had 
the goodness to have a MS. copy prepared, together with 
a copy of the plate, and its accompanying explanation. 
These he has sent to Mr. Sherborn, and they are now 
preserved in voL xx of the “ Memoires ” of the Turin 
Academy (containing the second part of Bonelli’s paper) 
in the Library of the British Museum (Nat. Hist.) for 
future reference. We are very much indebted both to 

TRANS. ENT. SOC. LOND. 1919 “PARTS I, II. (JULY) 
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IVof. Parona and Count Salvadori for their very kind 
help. 

On examining various works of reference, I find that 
K. K. Oerrnai' reviewed both parts of Bonelli’s paper in 
the Magazin der Entninologie. Tn vol. ii, 1817, p. 302, he 
mentions all the genera, and evidently had before him a 
copy of the ‘‘ Tableau.'’ W. Engel mann in Bibliotheca 
Hi.storico-riaturalis. i, 18-40, p. 524, mentions Bonelli’.s 
wtjrk in two part.s ; “ avec iin grand tableau et 4 pl.’‘ 
This, however, refers to a separate, and J. Y. Cams an<l 
W. Rngehnann in Bibliotheca Zoologica 1861, p. 479, 
whicli refers to the original volume of “ Memoires,” men- 
tion ikmelli’s paper only, without any indication of ii.s 
being accf)mpanicd by “ Tableau ” or plates. H. A. Ilagtm 
in Pibliotheca Entomologica 1862, gives the reference to 
Bonelli’s ])apers, and adds, “ leh habe die von Engelraann 
p. 521 citirten 1 Tafeln u. 1 Tableau nicht gesehen.” 

From the above it seems clear that the “ Tableau 
.Syno[)ti(jiie ” was never published, but that copies of it 
w(‘re di.stri bated by Bojielli along with the separates of 
his paper in or about 1813. I have not myself seen an 
original separate', but, in addition to the copy in the 
Museum at Turin, tliere is one in the Library of Mr. T. C. 
Sloane, in Australia, and no doubt other copies arc in 
existeiicc in Continental Libraries. The four plates men- 
tiotK'd abr»ve do not appear to have had any exi,stence. 
but one plate was produced, though not published, and 
(■o[)ies of this were probably distributed by Bonelli along 
with the “ Tableau.” 

On the “Tableau” il self— or rather the MS. copy — 1 
have but little comment to make. Bonelli puts a ' star 
against certain genera, and explains in a note that each 
of tliese is “ Cenus novum aut cujus caractcrcs elabo- 
rantur. Fhere is no star, however, against either Agonvw 
or Anchomm>i!^. which have hitherto been attributed to 
Jkjnelli (in 'Fabl, Ssmopt.) and to which 1 can find no 
earlier reference. There is also a blank space for an 
unnamed genus formed for Curahus impre,ssNS. F. : thi.s 
would, I suppose, he Diplofhilo. Brulle (= Bheuibus, lh*j.. 
nom. praeocc.), and why Bonelli failed to give it a name 
I do not know. The genus TapJirm is attributed to 
Bonelli both by Agassiz and by (Tomniinger and Harold 
(Munich Catalogue), but these attributions are erroneous, 
the actual author being He jean (Spec. Gen. iii, 1828, p. 84). 
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I give below a list of the new genera eharacterised in 
the “Tableau,” and the names of the authors to wliom 
I think they should in future be attributed. T do not 
profess, however, to have made an exhaustive search 
through the literature of the period, and there may prove 
to be earlier authors for some of tbenr than those I liave 
quoted. Some of these genera are now only synonyms, 
but the great majority are still in general use. One 
jreuus only disappears, viz. Demcinas, which should be 
replaced by Risophilus, Leach (“ Bre\Yster’s Kdinburgli 
Encyclopedia,” ix, part 1, 181.5, Entoniology, p. 81), a 
genus formed expressly for Carahus afn'capillus, L, The 
genus Laemoitfenus {iMemosthenes) was (]iiitc supplanted 
bv Bejean's Fristonychus (Spec. Gen. iii, 1828, j). 18), and I 
do not at present know of an earlier reference than tlie 
one 1 have given. 

1 am very much indebted to Mr. 0. Davies Sherborti 
for the interest he has taken in thi.s inquiry, and tak<? this 
opportunity of thanking him for his assistance. 

The genera in question are as under : I give tiiem in 
alphabetical order. 

Ab(tx, Stephens, 111. Brit. Ent. i. 1827, 07 and 12L 

Agomon, Stephens, /,c., 85 and 182. 

Amara, Stephens, hr., 07 and 126. 

Anchomemts, Stephens, l.c., 67 ajid 81 . 

Aphnm, Latr. and Dejeaji, Hi.st. Nat. and leonngr. des 
('ol. d’Europe, 1822, 97, 

Bletkisa, Dcjean, Spec. Gen. des Col. ii, 1826, 2()5, 

Calathus, Stephens, l.c., 67 and 97. 

CV/ftotM6', Dejean, l.c., ii, 1820, 295. 

Cepkalote.s, Dejean, l.c., iii, 1828, 126. 

Chlaenins, Dcjean, l.c., ii, 1826. 297. 

Detmirias, Latr. and Dej.. J.c.. 169. 

Dinod.es, Dejean, l.c., ii, 1820, 371. 

Ditomm, Dejean, l.c., i, 1825, 437. 

DoHckus, Dejean, l.c., iii, 1828, 36. 

Dromius, Latr. and Dejean. l.c., 175. 

Dysekirim, Stephens, l.c., 37 and 40. 

Eponm, Dejean, l.c., ii, 1826, 368. 

bicMostemis {Laemo.sfhenes). Schaufuss, Mon. Bearb. d(‘r 
Sphodr, Sitzungsb. Ges, Isis, 1864, 121. 

fjornprias, Dejean, l.c., i. 1825, 253. 

Melanius, Dejean, l.c.. iii, 1828, 201, 

Molops, Dejean, l.c., iii, 1828, 205. 
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Ofxh^, Deje<an, he., ii, 1826, 374. 

Pelor, Dejeai], U,m, 1828, 437. 

Percus, Dejean, he., iil, 1828, 205. 

Pktynns, Stephens, he., 67 and 83. 

Plrifysfm, Stcphei^s, he., 67 and 124. 

Poecihfs, Stephens, l.c., 67 and 108. 

Polyslichns, Latr, and Dejean, he., 123. 

Pterosiickus, Stephens, he., 67 and 120. 

XoTK. — 1 have just received a letter (June, 1919) from Mr, 
T. (ji. Sloaiie. He tells me tliat his copy of the “ Observatioas 
Etitomologiqiies ” (with the Tableau attached) formerly belonged 
to Jjacoidaiie; it bears the following note in Lacordaire’s hatul- 
writing: ‘'('et exarnplaiie a appartenu a Olivier et a 4;t6 acdietr, 
f. H, a sa veiite en 1847. 11 Tavait revu de Bonelii, comme indiqiic 

la suscripfioii en tefe do la seconde partie.” This quite cotilinns 
my view that the “Tableau ” wa.s annexed to the separates of lii.s 
work whicdi Boiiclli distributed among his entomological friends. 
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X. Notes on the Ancestry of tJie Diptnra, Hemiptora ami 
other Insects related to the Neuroptera.* By (I. 
Chester Crampton, Ph.D. Coininuuicatcd by 
G. T. Bethune-Baker, B.L.S., F.Z.ft. 

LKead March 5ih, 1919.] 

The greater part of winged insects now living iiiay be 
grouped into two principal sections, one of which, tlic 
.so-called Plecopteradelpiha, or Plecopteron “ brotlier- 
iiood,” contains the lower insects more closely relateil to 
the Plecoptera — ^such as the Blattoid superorder (Bla:tidae, 
Mantidae, Isoptera, Zoraptera, etc.), the Orthopterojd 
siiperordcr (saltatorial Orthoptera, Pliasinidae, Grylloblat- 
iidae, etc.), and the Plecopteroid superotder (Plecoptera, 
Einbiidae, Bermaptera, Coleoptera, etc.), together with their 
fossil relatives ; while the second 'section, the so-called 
Xkuropteradelphia, or Neuropteron “ brotherhood,” 
contains the higher insects, more closely related to the 
Xeuroptera— such as the Psocidse, Mallophaga, Pedicu- 
lidae, Hemiptera, Hynienoptera, Diptera, Mecoptera, 
Trichoptcra, Lepidoptcra, Ncuroptcra, etc., with their 
fo.ssil relatives. In the following discussion the two 
sections described above may be referred to simply as the 
Plecopteron section (or group) and the Neuropteron section 
(or group). 

It would, be extremely difficult to find any features 
peculiar to all of the members of one section, and not 
occurring in any members of the other section ; hut it 
may be said of most of the insects belonging to the Pleco- 
pteron section, that their mouthparts are usually strongly 
niandibulate and w^ell developed; while in the insects 
belonging to the Neuropteron section, the mouthparts of 
many are slender and greatly modified. In many of the 
insects of the Plecopteron group there is a marked tendency 
toward the reduction (and, in some cases, of a thickening) 
nf the fore- wings; while in the insects of the Neuropteron 

* ('oiilribution from the Kiitomologlual ]jiil)oratory of the 
M-us-siioliusetta Agricultural College, Ainher.st, Mass. 
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section the fore- wings are frequently better developed 
than the hind ones. Long cerci (and in the males of some, 
styli also) are present in iiiafiv of the insects belonging tn 
tile PleCftpteron section; while in the insects belonging tu 
the Xeiiropteron section they are wanting or vestigial as 
a rule, and in the latter insects the plates bearing the cerci 
(‘' l>araproct.s ’’ or parapodial p/ates) are usually grcatlv 
inddificd or Litiit(Ml with the terminal segments of the 
abdomen; \s'hile in the insects of the Plecopteron group 
they arc usually distinct and well developed. Oonopod- 
lik(‘ (/. c. forceps-iike) genitalia are never found in the 
niah'.s of the Plecopteron section thus far examined, while 
this tvpe of genitalia does occur in the inales of .some of 
lh(' Neiiroptenm section. The type of metamorphosis 
(or lack thereof) exliiliited by a group of insects is a matter 
of iiiinm' impoi'tance in the study of relationships, since in 
.some families of in,s('cts such, for example, as the Coccidae. 
the mal(\s undergo a metamorph().sis while the females of 
the .same speeies'do not. It may be stated, however, that 
with tlie exception of the Coleoptera, etc., the insects 
lielonging to tile Plecopteron section do not exhibit a 
niiirked metamoi'jdiosis ; while many of the insects of the 
Xeuropteron section (excepting the Psocidae, Heiniptera, 
etc.) exhibit a marked tendency in this direction. 

So little is know 11 of the anatomical details of the extinct 
fo.ssil i insects called Palaeodictyoptera (which have departed 
I nit. little from the ancestral condition of wdnged insects in 
general) that it is impossible to determine their closest 
atlinitios. 1 believe, lioivever, that the very ancient 
though somewhat aberrant orders Plectoptera (Ephemerida) 
and Odonata. among recent insects, are more closely related 
to (awtaiii Palaeodictyoptera thair they are to either the 
Xeuropteron section or tlie Plecopteron section, and I would 
tlu'i'efore provisionally include the Plectoptera (Epheme- 
rida) and the Odunatu with the Palaeodictyoptera {and 
nd ited fos.sil forms) in a third section of wdnged insects 
called the Pi.kc'I'octkkadklphia or Ephemend “ brother- 
hood. wliicl) will be referred to as the Ephernerid section, 
or grouji, in t he following di.scussion. 

In most (([ not all) of the, members of the Ephernerid 
section the wings Ciinnot be folded along the abdomen (a 
very primitive condition), and the wing venation has 
departed but litth? from the original condition in many 
memhei's of this group. Indications of a shifting of the 
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radial sector recently described in the Epheinerida (Morgan. 
1912, Anil. Ent. Soc. Amer., 1912, p. 89) point to a rather 
close relationship to the Odonata. in whose wing vernation 
a similar condition occurs, although it is unknown among 
other insects. Tn both Odonata and Ephemerida the 
antennae are usually much reduced, and they do not apjieai' 
to be very large in most of the Ealaeodictvoptera. The 
tarsi are composed of not over three segments in many of 
the insects of this section. Many of tliese insects have 
well-developed cerci (Bull. Brooklyn Ent. 8oe.. vol. l.'i, 
p. 19), although the corci of certain Odonata have been 
otherwise interpreted by some investigators. In certain 
Ephemerid and Odonata n nymphs 
traces of a median unpaired tcu’ininal 
abdominal filament may be retained, 
and the abdominal segments are usually 
well developed in these insects. Paia- 
iiota, or lateral expansions of the tergal 
region (Jour. N.Y. Ent. Soc... vol. 21. 
p. 1 ) occur on the abdominal segments, 
particularly those near the end of the 
abdomen, in certain immature Odonata 
and Ephemerida, and arc occasionally 
retained on the last abdominal segments 
of the adult also. These and inanv of 
the characters mentioned above do not 
occur in all of the members of tlie 
Ephemerid section, nor are they char- Fig. 1. 

acteristic of the members of this section 
alone, so that the only character peculiar to this group of 
insects aAd occurring in most of its members, is their 
inability to fold their wings flat along the abdomen. 

Certain insects belonging to eacfi of the sections men- 
tioned above {i. e. the Ephemerid, Plccoptcron. and 
Neiiropteron sectiojis) may occupy a position anatomically 
intermediate between the members of their own and of the 
other sections. The three sectiotis may thus have a certain 
amount of “territory'’ in eoinmon, yet each taken 
.separately forni.s a well-defined group in itself. If this 
were to be represented graphically, the tlireo sections 
Would be represented as three intersecting circles (Fig. 1) 
each of wliich taken separately forms a di.stinet well- 
defined division; yet in the, area of overlapping they liave 
a certain amount of territory in eoinmon. It would [leidiaps 
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have been more exact to represent these three groups 
as three intersecting spheres rather than as circles drawn 
in one plane ; but the figure in question will serve well 
enough to illustrate the points under discussion. 

The circle representing the Ephemerid group has been 
represented as though somewhat lower than that of the 
Plecopteron group, since certain Palaeodictyopteron 
members of the Ephemerid section are somewhat more 
primitive than tlie lowest representatives of the Plecopte.ron 
.section. On the other hand, some members of the 
Epfienierid group may occupy a position exte.nding up even 
into the territory of the Neuropteron group (as shown in 
the figure), since they have much in common with the 
lowest members of the Neuropteron section. As far as 
the more direct ancestors of the Neuropteron section arc 
cunceriied, however, I would provisionally consider the 
Piecoptcron section as more nearly representing tlieir 
immejliate ancestors, while the Ephemerid section may 
represent the cuiiimon stock from which both the Plcco- 
])teron and Neuropteron sections are ulthmidy to be derived. 
On tills account, the circle representing the Plecopteroii 
group has been represented as though intermediate between 
the other two, in the figure. 

Tillyard, 1917 (Biology of Dragonflies), emphasises the 
resemblance between the Protascalaphine Neuropteron 
^tilhopierys, and the Odonata, not only in appearance, but 
even in its mode of flight, etc., and it must be admitted that 
the Neuroptora arc in many respects extremely like tlie. 
Odonata and their allies, the Ephemerida. Handlirsch. 
19)6 (Die Fosslleii Insekten), has also pointed out tin* 
marked resemblance of the Neuroptera to certain fossil 
Pataeodictyopteiu, so that when one considers the NeurO' 
[)tera alone, there is considerable evidence for regarding 
the Ephemerid section {i.e. the Ephemerida, Odonata. 
and Palaeodietyoptera) as more nearly representing tlic 
ancestral group giving rise to the insects related to the 
Neuroptera. The Psocidae, however, must be considered 
also in such a phylogenetic study, since they also occupy 
a position near the base of the hnes of descent of the 
in.sects related to the Neuroptera, as is shown in Fig. 2; 
and a study of the altinities of the Psocidae is of no les.s 
importance than those of the Neuroptera, in attempting to 
determine the ancestry of the insects in question. Now the 
Psocidae exhibit undeniable affinities with the Ouleoptera 
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Dermaptera, Embiidae and Plecoptera, which constitute 
the Plecopteroid superorder (Jour. N.Y. Ent. Soc., vol. 25, 
1917, p. 230), and, since the Neuroptera also exhibit maiw 
features in common with the Etnbiid and Plecoptcron 
members of this same Plecopteroid superordcr. I am in- 
clined to consider that, taken a.s a whole (and not merely 
considering the Neuroptera alone), the lines of descent 
of the insects of the Neuropteron sectioii would lead back 
to the Plecopteron section more directly, and ultimately 



through or with them, to ancestors resembling the insects 
of the Ephemerid section. On this account, 1 have Ti^pre- 
soiited the Palaeodictyoptera and Ephemerida as occupying 
positions near the base of the common stem in Fig. 2, 
while the Plecoptera and their allies arc shown somewliat 
nearer to the point where the lines of descejit of tlie insects 
related to the Psocidae and Neuroptera have branched oF. 

It should be borne in mind that the diagram of the lines 
of descent shown in Fig. 2 is intended merely to aid in 
visualising the relative positions of the insects in question, 
and it does not accurately represent the actual intcr- 
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relationships of these insects, since it would require a 
figure of three dimensions to show that one line of descent 
is in some cases intermediate between several others. 
Furthermore, it would make too complicated a figure to 
attempt to include in the diagram all of the lines of descent 
of the insects related to the ancestors of the Psocidae and 
the Neuroptera, so that but a few of these have been 
included in the diagram. 

Among the most important of the Insects omitted from 
the diagram shown in Fig. 2 are those comprising the 
Hlattoid superorder {i. e. the Blattidae, Mantidae, Isoptera, 
Zoraptera and their fossil relatives), whose lines of develop- 
ment may be thought of as extending in a plane perpen- 
dicular to that containing the lines of descent of the 
Psocidae and Neuroptera. Now certain Mantidae, such 
as Mantoula hteola, are very Neuroptcron-like, and certain 
Isoptera resemble the lower Psocidae, such as Arckipsocus, 
very strongly, so that it is quite possible that the Blattoid 
8U]»er(jrder, to which these Mantids, Isoptera, etc., belong, 
more nearly represents the group ancestral to the Neuro- 
jjtera than the Plecopteroid superorder does. Indeed, the 
Isoptera have even been classed with the “ Neuroptera ” 
l)y some entomol()gi.sts who were apparently impressed with 
their Ncuropteron-like appearance. On the other hand, 
the Embiid and Plecopteron representatives of the Pleco- 
pteroid superorder have likewise been classed as “ Neuro* 
ptera ” by some entomologists who were apparently im- 
pressed with the Neuropterous affinities of these insects, 
and when one takes into consideration the close relationship 
of the Psocidae to the Coleoptcra, Dermaptera, Embiidae 
and Plecoptera {i. e. the Plecopteroid superorder) in 
addition to the marked resemblance of the Neuroptera to 
certain of the.se insects, there arc very good reasons for 
considering the Plecopteroid superorder rather than the 
Blattoid superorder as more nearly representing the group 
which gave rise to the lines of descent of the insects related 
to the Psocidae and Neuroptera. In the foregoing disems- 
.sion it should be clearly understood that the Plecopteron 
sfdion, which includes the Blattoid, Orthopteroid and 
Plecopteroid superorders, is a more inclusive designation 
than tlie Plecopteroid superorder^ which constitutes merely 
a portion of the insects included in the Plecopteron section. 

^ It is^ perhaps a rather unfortmiate choice to begin the 
discussion of the ancestry and interrelationships of the 
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insects related to the Neuroptera, with the consideration 
of such a highly aberrant and anomalous group as the 
Strepsiptera are, especially since their closest aftinities are 
still a matter of considerable speculation. I feel, however, 
that the Strepsiptera occupy a position intermediate 
between the members of the Plecopteroid superorder, on 
the one hand (t, e. the Coleoptera, Derinaptera, etc.), and 
the insects grouped about the Neuroptera on the other. 
In order to bring out this fact, it was necessary to represent 
the Strepsipteron line of development in Pig. 2, as thougli 
branching ofi near the base of the Psocid-Neuropteron stem, 
although in reality the Strepsiptera are a strongly aberrant 
group structurally much higher than tlie Psocidae and 
Neuroptera, The line of development of the Strep.siptera 
should be thought of as though extending in a plane per- 
pendicular to that of the lines of descent of the Psocidae 
and Neuroptera, since the Strepsiptera appear to occupy a 
position intermediate between the Coleoptera, on the one 
hand, and the insects related to the Neuroptera and 
Psocidae on the other. Pierce, 1909 (Smitlisonian Bull, 
(>6), is inclined to regard them as more nearly related to the 
Dipteron group of the insects allied to the Neuroptera, 
and Latreille, 1809 (Genera Crust, et Insect., vol. 4), at 
first placed them with the Diptera also. Haeckel, 189G, 
would group them with the Neuropterous insects. Rossi, 
1793 (Bull. Soc. Phllom., vol. 1), thought that they were 
related to Ichneumon among the Hyineiioptera, while 
Gegenbauer, 1859 (Grundz. vergl. Anat., first edition), 
considers that their closest affinities arc with the Tricho- 
ptera (as does Gerstaecker), and Shuckard, 1840, places 
them .between the ForficuHdae and Phryganidae. Most 
investigators, however, agree in placing them among or 
next to the Coleoptera. In previous papers I have called 
attention to certain resemblances between the SticpsiptiTa 
and the Psocidae with the Ilemipteroid insects, and I still 
believe that there are many points of resemblance between 
tile Strepsiptera and the insects related to the Psocidae 
and Hemiptera (seri^w lato), so that, provisionally at least, 
we may regard the Strepsiptera as occupying a position 
intermediate between the Coleoptera, etc., on the one 
hand, and the Psocidae and Hemiptera on the other, 
although the Strepsiptera likewise exhibit some marked 
allinities with the Neuropteroid insects as well. 

The Thysanoptera are another strongly aberrant order 
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related t(f the Psocidae, and to the Hemiptcia (with the 
Homoptera). They have likewise carried over in their 
line of (levelopiiient some of the characters occurring in 
certain representatives of the saltatorial Orthoptera, and 
in tin* Foillenlitl representatives of the Plecopteroid 
superoixler. We tliiis have another threefold resemblance 
which makes it rather difficult to determine the closest 
affinitic.s of the insects in question; but the generally 
accej)te<l opinion that the Thvsaiioptera are rather close! v 
related to tlie Heniiptera {sensu la(o) appears to be well 
foumled. Iloerner. lOUt (Zool. Anzeiger, Bd. 28, p. 511), 
has pointed out the resemblance of the parts of the head of 
Tliysanoptera to those of Psocidae and Hemiptera {sensu 
fftto), ;md tile evidence furnished by a study of the head 
region is borne out by that of other parts of the body as' 
well. On the other liand. Hood, 1915 (Proc. Biol, Soc. 
Washington, 28, p. 5:1), regards the Thysanoptera as 
“ Ortliopteroid insects, following Handlirsch, 1909 (Die 
fossil(‘n Insekten). wlio derives botli Thysanoptera and 
Dennaptcra from forms related to the saltatorial Orthopte.ra 
such a.s tile “ Locust, ids ” and Gryllids. According to 
Hind.s, 1902 (Proc. U.S. Nat. Museum, vol. 26, p. 79), 
“about 1828, through the anatomical studies of Straus- 
Uuorckluum and f^atreille, sufficient evidence was obtained 
to load Latreille to separate the Thysanoptera from the 
Hemiptera and place them among the Orthoptera,’’ and 
Jordam 1888 (Zeit. Miss. Zool., Bd, xlvii, p. 541), 
thought that the Tliysanoptera should be classed “ accord- 
ing to their inimersed germ band and their larval form in 
tile line, of the Orthoptera. Homoptera, Hemiptera, wherein 
tlii'y sliould !)(' placed accord ing to their anatomy and 
biology.” Jordan also states that “ if we collect the 
Mallophaga, P.soridae and I’ermitidae as Corrodentia with 
Brauer, tlieii we must ])luco Thysanoptera in thei system 
between Corrodentia and Hemiptera ” {teste Hinds, 1902), 
and in this rospi'Ct his views are not essentially different 
from those here given. According to Jordan, some of his 
predece.s.sors have regarded tlie Thysanoptera as related to 
the Oilonata. but there does not seem to be much evidence 
to sujiport this view. 

As was mentioned above, tiie 8trepsiptera and Thysano- 
ptera are highly aberrant insects whose closest' affinities 
an* extreinely difficult to determine. On the other hand, 
the Psocidae, together with the Neuroptera, furnish us 
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with the intermediate links connecting the higher insects, 
such as the Hemiptera, Diptera, etc., with the hiwer forms, 
and the study of such primitive Psocidac as Archipsocus, 
for example, is of the utmost importance in attempting to 
determine the ancestry of the higlier insects hero discussed. 
Brauer,''as was stated in the preceding paragraph, groups 
the Mallophaga, Psocidae and Isoptera togetlier as Corro- 
dentia, and Enderlein, 1903 (Zool. Auzeiger, 26, p. 123; 
see also Palaeontographia, 1911, Bd. 58, p, 279), apparently 
influenced by Brauer, groups the Psocidae. iVlallopliaga, 
fsoptera and Embiidae in the single order Corroilenlia, 
to which Escherich, 1914 (Handw. bucli d, Naturw.), would 
add the Pe.diciilidae also. All of the foregoing ijivesti- 
gators agree in regarding the Isoptera as quite like the 
ancestors of the Psocidae; and llandlirsch, 1909 (he.), 
would derive the Psocidae, together with the Isoptera, from 
Blattoid ancestors {as does Mjoherg). thus agreeing with 
them in substance. On the other band, Kolbe, 1901 
(Arcli. f. Naturg. Ixvii, Beigeft, p. 89), was apparentlv 
impressed with the marked affinities between the Psocidae 
and the Dermaptera (Forficulids) with the Colooptera, 
although he is mistaken in believing that the Dermaptera 
and Coleoptera could be derived from ancestors like the 
Bsocidae, since the. Dermaptera are much more primitive 
than the Psocidae are. 

In a measure, all of the views cited above are correct, 
since the Psocidac were doubtless descended from an- 
cestors resembling the Plecojfleroid supeunder and would 
therefore naturally have certain features in common with 
the PJftCopterous, Embiid, B'orficuliti, and Coleopterous 
representatives of this superorder. Similarly, since the 
Isoptera were also very probably descended from ancestors 
resembling the same Flecopterous superorder, it is not 
surprising that both Psocidae and Isoptera sliould have 
certain points in common with each other and with certain 
members of the ancestral Plecopteroid superorder, having 
taken over in their lines of descent certain similar features 
from their common heritage. On the other hand, when 
we take all of the anatomical details into consideration, 
the closest affinities of the Isoptera are seen to be with 
the Blattoid superorder (Blattidae. Mantidae, Isoptera and 
Zoraptera), and the closest aflinities of the Embiidae. are 
with the Plecopteroid superorder (Plecoptera, Embiidae, 
Dn'ficujidae, and Coleoptera), while the closest aflinities 
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of the Psocidae appear to be with the insects grouped 
about the Neuroptera, with which they are connected by 
intermediate forms. The Tsoptera, Embiidae and Psocidae 
cannot therefore be grouped together, since they belong 
to throe divergent lines of descent ; but, since these diver- 
gent linos of descent had a common origin, thd lowest 
representatives of each would naturally^ have preserved 
many features in common with the other two. In de- 
riving the Psocidae from ancestors related to the Embiidae 
and other members of the Plecoptcroid superorder, I would 
not minimise the very evident affinities between the 
Psocidae and Isoptera, since subsequent investigation may 
jirovo that the ancestors of the Psocidae are much closer 
to the Isoptera than they are to the Embiidae, Dermaptera, 
etc. Frovisioiially, however, I would regard their an- 
cestors as somewhat more closely allied» to the Embiidae, 
Dermaptera, Coleoptera, and the other members of the 
Plecopteroid siiperorder. 

As was mentioned above, Brauer emphasised the re- 
lationsfiip of the Mallopliaga to the Psocidae, and placed 
them both in the order Corrodentia ; but he was doubtless 
incorrect in including the Isoptera in this order also, 
Packard, 1887 {Amer, Phil. Soc. 1887, p. 264), places the 
Mallophaga in the order “ Platyptera,’’ which includes 
the Plecoptera and Embiidae in addition to the other 
insects mentioned above; but this grouping contains 
too many discordant elements. Kellogg, 1902 (Psyche, 
vol. 9, p. 339), and others have emphasised the remark- 
able reseinblatice between the Mallophaga and the Psocidae, 
and there can be but little doubt that the Mallophaga arc 
very clo.seIy related to the Psocidae and to the Pediculidae 
as well, .so that there can be no serious objection to the 
vi<nv that the Mallophaga arose from ancestors very like 
the Psocidae as shown in the diagram of the lines of descent 
of these insects, 

The Pediculidae (also called Suctoria, Anopleura, or 
Siphunculata) arc undoubtedly closely related to the 
Mallophaga. as has been pointed out by Cummings; 1910 
(Ann. Mag. Kat, Hist., vol. lo, p. 256), Mjoberg, 1910 
(Arkiv f. ^ioologi), and many others, following Leach, 
1817, Enderlein. 1904 (Zool, Anz., vol. 28, p. 121), 
emphasises the relationship of the Pediculidae to both 
the Mallopliaga on the one side and the Hemiptcra on the 
other, and indeed, most of the earlier writers placed the 
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Pcdiculidac with the Hemiptem (,9c«.s?( Jato], Since 
the Tediciilidae have many points in common with botii 
Mallophaga and Hemiptera (with the Homoptera), their 
line of descent has been represented in the diagram as 
though intermediate between that of the Mallophaga 
(with the Psocidae) and the Hemiptera (with the. 
Homoptera). 

The Hemiptera and Homoptera arc extremely closely 
related, and are usually grouped in a single order; but 
there are very good grounds for considering that the 
insects so classed should be divided into at least two 
orders — the Hemiptera {sensu slmlo) and the Homoptera 
— although the further division of the Homoptera into 
other orders by Handlirsch, 1909 (Die Fossilen Insckten), 
is doubtless too extreme. 

In discussing a paper by Osborn, 1894 (Proc. Ent. 
Soc., Washington, vol. 3, p. 190), on the phvlogeuy of the 
Hemiptera, Ashmead suggests that the “ Pcdiculidae 
are the oldest forms representing the stem from whicli 
sprang the Homoptera in one direction and the Hetero- 
ptera in another.’^ Most of those who gro\ip tlie Pedi- 
eiiiidae with the Hemiptera, however, regard them as 
“ degenerate ” Hemipteroid insects. Paul Meyer, 187C, 
who derives the Hemiptera (with the Homoptera). togetiier 
with the Pediculidae and Mallophaga, from a “ Proto- 
hemipteron ” stem apparently paved the way for the 
•modern view of the interrelationships of the Hemiptera, 
Pediculidae, Mallophaga, etc., expiess('d by Ehulcrlein, 
1904 (Zool. Anz., Bd. 28, p. 121), and particularly by 
Boerner, 1904 (Zool. Anz,, Bd. 27, p. 511), wlio groups 
the. Psocidae, Mallophaga, Pediculidae, Thvsanopteiu and 
Hemiptera (with the Homoptera) in a section whiclv he 
calls the “ Acercaria,” Handlirsch, 1909 [l.c.], however, 
following certain earlier investigators, is more impressed 
with the Neuropteroid affinities of the ilcmiptora (and 
Homoptera) as exhibited by such fossil forms as Engereon 
boeckingi described by Dohrii, 18(i7 (Stett. Ent. Zeit., Bd. 
28, p. 145), although Kirkaldy, 1910 (Proc, Hawaiian Ent. 
Hoc., vol. h, p. 117), thinks that Evgerem is not “even 
a Hemipteroid insect ” but is “ a Neuropteroid insect 
of a kind that has no representatives in modern times, 
that has become extinct, forming an order or suborder of 
its own.” In several papers I have called attention to 
the Neuropteroid character of the thorax of such lower 
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Hoiiioptera as Cicadft (see also Taylor, 1918, Ann, Ent. 
Soc, AtnenVa, vo!, 11. p. 225), and if Eugerem is really a 
llernipteroid insect, it would certainly point to a verv 
close relation.ship between the ancient Hemiptera and the 
Ncuroptora. l<’urtliernir)re, the nature of the mouth- 
parts {e.g. union of labial palpi, etc,), head, and other 
.structures in the ll{'rniptei'a, are quite suggestive of the 
condition occuning in insects descended from Neurdptera- 
like foi'))ear.s .such as the Mecoptera and their relatives 
the Diptera, and there are evidences of a relationship to 
the lower Lepidoptera also (which are members of this 
group), so tiiat there are very good grounds for considering 
tfiat th<‘ lieniiptera are j’elated to the Mecoptera and other 
insects descended from Neuroptera-like forbears. McLeay, 
182) '1825. apparently realised the affinities between the 
irerniptera and certain of the members of the Neuropteroid 
superorder, for. accord) ug to Handlirsch, in articles pub- 
lished in vo). 2 of the Horae Ent., and vol, 14 of the Linn. 
Trans.. Mcl,(eay groups the Homoptera, Hemiptera, 
Siphemaptera, Dipteiu and Lepidoptera together as “ Hau- 
.stellata ’’ -a grouping adopted by Agassiz, 1851 (Classif. of 
insects from Kinbrvol. Data), and iii part by Haeckel, 
18(jfi (LeiK'felie Moiphologie), wJio places the Hemiptera, 
Ifotnoptera, Pediciilidae, Diptera and Lepidoptera in his 
sul)clas.s “ 8ug<‘iitia.''' Kolbe, 1884 (Berl. Ent. Zeit., Bd. 28, 
[). Ibb). regards the Hemiptera as a neotypic offshoot” 
of the “ Orthoptera.” while, as far back as 1831, Latreille, 
ill his (V)urs (rKntomnlogie, classes the Coleoptera, Derma- 
ptera, Orthoptoni and Hemiptera in the group called 
Klvdiroptera (or Elytro])tera of Dana, 1864), on the basis 
of the thickening of the fore-wings. Schoch (Schw. Ent., 
Hd. 7) derives the Hemipterra from forms related to the 
Odonata. 

There are many otlier groupings of the Hemiptera, but 
the ones which appear to be the most in accord with the 
facts of comparative anatomy are those which place the 
Hemiptera with the insects grouped about the Nenroptera 
or the Psocidae. While tlie Hemiptera (with the Homo- 
ptera) exhibit iindeiuable affinities with the Neuroptera 
and flieir allies, it Is likewise quite evident that the Hemi- 
ptera are no less closely related to the Psocidae and their 
allies, and provi.sionally, at least, I would regard them as 
somewhat more cln,sely related to the Psocidae and their 
allies than to the members of the Neuropteroid super- 
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onlor. The lines of descent of the Ileiniptora iu\d Ifomo- 
ptora have therefore been represented in the diagram as 
though occupying a position intermediate between the 
insects grouped about the Ncuroptera and those grou]Hnl 
about the Psocidae, beiiig slightly nearer the latter than 
the former. 

The Hyracnoptera are here, treated as though consti- 
tuting a single oixler; but there are some grounds for 
eotisidering the sawfly group, or chakstogastrous Hytneno- 
ptera (including the suborder Idiogastra of Rohwer, 1917, 
Proc. Ent. Sue. Washington, vol. 19, p. 92) as a distinct 
order, called Prohymeiioptera by Crampton, 1916 (Ent. 
News, vol. 27, p. 303), or Bomboptera by MacLeay, 1829 
{applied to the “ Uroceiidae ” alone), Eoliwer, 1917 
(/.c.), however, points out the anneotant character of the 
Orvssoid sawflies between the Siricoid members of the 
sawflios and the Braconids, etc., among the higher Tlvmeno- 
ptera, maintaining that this connection between the two 
groups unites them into one homogeneous order. When 
one has exajnined such “ synthetic ” types as tlie Micro- 
pterygidae, Zoraptera, Grylloblattids, Isoptera. etc., which 
combine in themselves characters common tf) several other 
<irdcrs of insects, it is at once apparent that the exi.stenre 
of these connecting forms does nut invalidate the distinct 
orders which they serve to connect (and indeed, at one 
time, all of the orders must have been connected by such 
intermediate forms), so that Rohwer’s objection to the 
division of the Hyiuenoptera oji this score, does not hold 
good. For the sake of convenience, however, they are 
treated as a single order in the present discussion. 

Ashniead, 1893 (Proc. Ent. Soc., Washington, vol. 3, 
p. 330), has summarised the different views as to the re- 
lationships of the Ilymenoptcra, as follows : “ Latrellle 
placed it (the order Hynieno ptera) between the Neuropteva 
and the Lcpidoptcra, regarding Phryyanea and Termes as 
forming the link between them, considering the long- 
tongue bees as approaching nearest to the Lepidoptera. 
MacLeay, on the other hand, placed the Hymenoptera 
between the Coleoptera (with which they are suppo.setl 
to be connected by the osculant order 8trepsiptera) and 
the Triclioptera, the Te.nthrcdiiiidae bring considered as 
Trichopterous and the Uroceridae as forming an osculant 
order Bomboptera, between Trichoptera and Hymenoptera. 
which last order is reduced to the species possessing apodal 
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larvae. . . . Packard, 1863 (Boston Jour. Nat. Hist., 7, 
p, 501), in his paper entitled ^ On Synthetic Types iii 
Insects,’ say.s that the Coleoptera, Hemiptera, Orthoptera 
and Neuroptera seem bound together by affinities such as 
those that unite by themselves the beea, moths and flies, 
and to the latter, or what he considers the higher series, 
he has since applied the tetni Metabola, and to the former 
Heterometabola, . . . Packard also believes the Hymeno- 
ptera are descendant from the Lepidoptera.” In his 
diagram of the lines of descent of the orders of insects, 
Ashmead (/.c.) derives both Ijcpidoptera and Hymenoptera 
from a Tricliopteroid stem. Schoch, 1884 (Schw, Ent., 
Bd. 7), derives the Hymenoptera, Lepidoptera, and 
Diptera from Neuroptera, Paul Meyer, 1876, thinks that 
the Hyrnerroptera are closely related to the Orthoptera. 
8hjo, ilKJH (Prometheus, Bd. 19, p. 705), thinks that the 
Hynienoptera are very closely allied to the Coleoptera, 
and llandlirsch (Fossilen Insekteii) is apparently of the 
same opinion, since he derives both Hymenoptera and 
Coleoptera from forms related to the Protoblattoidea, 
suggesting that the Mantidae are intermediate between 
the Protoblattoidea and the Hymenoptera. In previous 
papers I have pointed out the resemblance between certain 
adult sawllies and the Mecoptera such as PanorpaUs, 
Mcrope, etc., and a further study has convinced me that 
tin; .saw'dies are ({uite closely related to the Mecoptera, 
as well as to the Psocidac, occupying a position inter- 
mediate between the twn) groups, but being a little more 
closely related to the Mecoptera than to the members of 
the other group. I find that others have also noted the 
resembhiuce between the Hymenoptera and Mecoptera, 
for Ashmead. 1895 (Proc. Ent. Soc. Wash., 3, p, 331), 
states that “the larvae of the Mecoptera also approach 
ch»se to the Hymenoptera, and the peculiar rostrate head 
of the imagoes of this order is frequently reproduced 
among the parasitic species Agalhis, CreinnopSf etc.,” 
and Kolbe, 1884 (Berl, Ent. Zeit., 28, p. 169), calls atten- 
tion to the presence in both Hymenoptera and Pauorpidae 
of “ pi'imitive biting jnouthparts, similar wing venation, 
and similar formation of the thoracic segments” in the 
adults, and the similar caterpillar-like larvae present in 
both orders. The larvae (d sawflies which I have examined 
(Cramp ton, 1918, Proc. Ent. Soc., Washington, 20, p. 59) 
“ resemble those of the Ptiaorpids in ha\ing retained the 
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lateral cervical plates ” ; but in certain other respects, the 
.sawfly larvae are more similar to Lepidopterous larvae. 

The venation of the wings of certain sawflies. particularly 
in the anal region, is strongly suggestive of the comlition 
iiceurring in the wings of some of the more primitive 
Psocidae, and I find indications of a relationship betwinm 
the two in certain features of the head and thorax (especially 
the tergal region). On the other hand, the nature of the 
male genitalia of the sawflies is surprisingly like the geni- 
talia of male Mecoptera, the shape of the head and the 
nature of the mouthparts, etc,, are much more similar in 
the sawflies and Mecoptera, and on the whole the closest 
affinities of the Hymenoptera appear to be with the Mcco- 
j)tera and other insects grouped about the Ncuroptera. 1 
have therefore represented the Hymenoptera in the 
diagram as a very primitive group occupying a position 
somewhat intermediate between the insects grouped about 
the Psocidae and those grouped about the Neiiropteia, 
with their strongest affinities on the side of the Neuro- 
ptcroid forms such as the Mecoptera. The similarity 
between the wing veins of the Diptera and sawflies pointed 
out by MacGillivray, 1000 (Proc. U.S. Nat. Mihseum, 21)), 
and others would thus be readily explained by the fact 
that Diptera are descended from .Mecoptera-like forbears, 
and if the sawflies resemble Mecoptera, they would naturally 
he similar in some respects to the Diptera also. In the 
same way, the resemblances between the Hymenoptera 
and the Trichoptera or Tjepidoptera might be ex])hiincd as 
the result of their mutual relationship to the i\lecoptera. 
In some respects the Hymenoptera are quite like the 
Neuroptera, and the latter group may possibly represent 
the ancestral forms from which the iivnienoptera were 
derived; but it is more probable that the ancestors of thc 
Hvmenoptcra w'ere very primitive forms occupvijig a 
position intermediate between the Neuroptera and the 
Psocidae. 

Most modern investigators agree in regarding the 
Siphonaptera, Siictoria, or Aphaniptera as the deseendaiifs 
of forms very like the Diptera; and their ancestors were 
probably quite similar to the Dipteroji family Phorldae, 
The Siphonaptera have therefore been represented in the 
diagram as a lateral branch of the main Dipteron line of 
development, although as Packard, 18!).') (Proc. Boston 
Soc. Nat. Hist., 26, p. 351), states, “ they must have 
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diverged from the ancestral’ Dipterous stem before the 
e.vi.4.ing forms of IJiptera had become so extremely special- 
ised as we now find them to be.” According to Packard 
{ic.) [faliday considered the fleas as “ a group of Diptera 
alli(jd to tli(‘ Mycetophilidae ; , , . “ those who regarded 
them (the fleas) as Diptera were Roesel, Oken, Strau.S' 
DuorckheLin, Burnieister, Haliday, J'fewman, AValker, von 
tSiobold, with inutiy Gcrnian entomologists, and J. Wagner 
{IB8f)), They were regarded as Hemiptera by Fabricius 
and by Illiger. . . , The fleas were placed by MacLeav 
and by Ralbiani between the Diptera and Hemiptera'; 
by Leach between the Hemiptera and Lepidoptera; bv 
Dnges between tlie Hymenoptera and Diptera; and bv 
Praiicr they are given a position between the Diptera and 
Goleoptera.'' Hrues. 1901 (American Naturalist, 35, p. 336), 
(liscn.sse.s the relationship of fleas to Phoridae, and Dahl, 
1897 (Zool. Ariz., :20, p. 409), describes a Phorid, Fnlm- 
phora, wliicli he considers annecUint between the Phorid s 
and flea.s, althongli Wamlolleck, 1898 (Zool, Anz. and Wiss. 
lliindsclian), takes cxeeption to Dahl’s statements on the 
subject. 

The Diptera are undoubtedly as closely related to the 
Mecoptera us to any other order of insects, and the Meco- 
piera have appareiitlv departed as little as any liviiig 
forms fnnii the type ancestral to the Diptera, so that the 
Dipteron line of development has been represented bi 
the (liagrani as though jnerging with that of the Mecoptera, 
as we trace them both back to their common Neuroptera- 
like ancestors. As was mentioned in previous papers, 1 
find in such Neuroptera as Nemoptmi, many features 
sugge.sting the presence of tendeJicies in the Ncuroptcroii 
stem which are later to find opportunity for fuller cx- 
prc.ssion in the d(‘Vclo]unent of the Dipteron type of 
insects. Among tliese may be mentioned the tendency 
toward the hnaiiation of the elongate type of head in 
NeinoplenK the reduction of tlie hind-wings in this insect 
(which if cari'io<l a little further would result in the pro- 
duction of a halter- like structure), and the character of 
tlie genitalia in males of Nonoptera. On the other hand, 
the resemblance between the lower Diptera such as the 
Tipuloid forms and the Rfl/uci^.s-like representatives of the 
Mecoptera is very striking and extends even to the more 
minute details, the head and niouthparts, thoracic sclerites, 
and genitalia being very similar in the two groups— and 
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I have even found a genital structure in the males of the 
Tipulid PachjrJiina macrophallus dascnhed by Dietz, 1918 
[Trans. Amer. Ent. Soc., 44, p. 105), strongly suggestive 
of the coiled spring-like structure in the genitalia of nudes 
of Bittacus. The resemblance between the genitalia of 
the males of both groups has been pointed out in a paper 
published in Psyche, 1918, vol. 25, p. 55. and the evolution 
(4 the head types in Ncuroptcra, Mecoptera and Diptera 
has been traced in a paper published in the Annals Ent. 
8oc. America, 1918, vol. 10, p. 337. As was pointed out 
in the paper on the evolution of the head types in Diptera, 
etc., the Trichoptera have retained certain features sug- 
gestive of the ancestors of the Diptera (and Packard. 1883, 
(leiives the Diptera from them); but this may j)()ssibly 
he e.xplained as the result of the relationship of both 
Diptera and Trichoptera to the Mecoptera, since the 
Diptera and Trichoptera were in all probability descended 
fnuu ancestors not unlike the .Mccoptcra {or from the 
Xeuroptera-like ancestors of the Mecoptera). iSimilarly, 
.since the Lepidoptera were descended from ancestors 
resembling those of the Trichoptera and Mecoptera, they 
therefore might also carry over certain characters in common 
with the Diptera, which are derived from a similar ancestry. 
I would thus account for the resemblances <if the Lepido- 
ptera, Trichoptera, Hymenoptcra, etc., to the Dipttuu. as 
the result of their common or mutual relationship to the 
.Mecoptera (or the Neuropteroid ancestors of the i\Iecopt(n'a). 
If it should prove to be the case that the Homoptera (and 
Hemiptera) are more closely related to the iMecoptera and 
other Neuropteroid insects than to the Psocidae and their 
allies, thp slight resemblance of the Hemiptera to the 
Diptera might in the same way be explained as the result 
of tlicir mutual relationship to the Mecoptera, At ]>resent. 
however, 1 do not think that the Homoptera are very 
closely related to the Diptera, while the Lepidoptera tlo 
show .some unmistakable resemblances to the Diptera, as 
is also the case with the Trichoptera, and to some extent, 
the Hymenoptera also. 

M’hether the ancestors of the Diptera would have been 
placed in the order Mecoptera by systematists, or wliether 
they were Neuroptera-like forms giving. rise tf) both (he 
Dipteron and Mecopteron lines of descent, 1 cannot say ; 
but it. is quite evident that the 5Iccopteron line of descent 
lias paralleled that of the Diptera more closely and for a 
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further ‘distance than has that of any other order, and the 
Mecoptera have apparently departed but little from the 
ancestral condition of the Diptera. Handlirsch derives 
both Diptera and Lepidoptera from a common Mecopteron 
stock, and also derives the Trichoptera from the same 
stem which he traces back to the fossil Megasecoptera. 
Many of the older entomologists grouped the Diptera with 
the Strepsiptera on account of the presence in both of only 
two wings, although the wings are borne on different sog- 
ments of the thorax in the two groups of insects. Dana, 
IBClr, places the Hyraenoptera, Diptera and Siphonaptera 
in liis division Apipiens ” (of his “ Ctenoptera corre- 
sponding t(j the “ Metabola ’’ of Packard 1863-1870, who 
in 1883 added the Lepidoptera to the group and called 
them ail “ Euglossata ” ; while Schoch, 1884, calls the 
Diptera, Lepidoptera and ITymcnoptera, “ Zygothoraca.'’ 
Haeckel, 1866, groups the Ilemiptera [fiensu laio), Pedi- 
culidae, L'pi<loptera, and Diptera together as “ Sugentia,” 
and deriv(>s the Diptera from Hemiptera, while Ashmead, 
189.J, derives tlie Diptera in part from the Ilemiptera 
(Hornoptera} and partly frorn the Mecoptera. Smith, 1897 
(Science, N.S. 2, vol. 5, p. 671). groups the Ilymenoptera, 
Siphonaptera, Diptera. Mecoptera, Lepidoptera, Tricho- 
ptera, Odonata and Kphemeridae together— a grouping 
wliich is quite, like that here accepted if the Odoiiata and 
Lphenieridae. svere oiinited. and the Neuroptcra sub- 
stituted in their place. Poerner, 1904 (Zool. Anz., 27, 
p. .632), grf)iip,s together the Mecoptera, Diptera, Siphona- 
ptcra and Ilymenoptera in the section “ Cercophora ” of 
the Holometabola, and with the exception of his including 
tlic (k)]eoptera among the insects related to the Neuroptera, 
his (h'rivation of the lines of descent of the insects in ques- 
tion is essentia iiy similar to that here given. Formerly I 
.suggested that the Nycteribiid Diptera have departed 
widely from the other Diptera, and that their Braulid rela- 
tives have departed sufficiently far to be classed in a 
distinct order (Ent. News, 27, p. 302); but this view is 
too extreme, for the pupiparous Diptera are connected wdth 
the reniaijider of tlie order by intermediate forms, and 
.sliould be included with them in the homogeneous order 
Diptera, since the winged forms are evidently Diptera. 
It is rather interesting to note in this connection, that 
one hundred years ago Leach, 1817 (Zool. Misc., vol. 3), 
had proposed to place the Pupipara in <a separate order 
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i-alled Omaloptera (or the Iloinaloptera of Westwood. 
1839). 

The grouping of the Mecoptera with the Neuroptera by 
the earlier entomologists was apparently well founded, 
since the Neuroptera certainly seem to represent as nearly 
as any living forms, the ancestral type from which the 
Mecoptera were derived. The group Pianipennia contains 
the types approaching as closely as any Neuroptera to the 
ancestral Mecoptera, and such Neuroptera as Nymphcf: 
(and in some respects the Ithoniidae also) have retained 
certain features very suggestive of Mecopteron affinities, 
although I have always felt that the Nemopteridae are 
v'ery like some of the ancestors of the Mecoptera — espe* 
cially those in which the head had begun to take on the 
eloFigate form. Handlirsch (l.c,) derives the Mecoptera 
from the fossil Megasecoptera. Lameere, 1908 (Ann. Soc, 
Ent. Belgique, 52, p. 139), agrees with Handlirsch in this 
derivation of the Mecoptera, and there is much to be said 
in favour of this view. Lameere would derive the Neuro- 
ptera as well as the Mecoptera (and their allies) from the 
Megasecoptera, instead of deriving the Neuroptera from 
the Palaeodictyoptera as Handlirsch does (although the 
Mega.secoptera are themselves derived frojii Palaedictyo- 
pterous forbears), and T^ameere’s view w^ould more nearly 
liarmonise with the evident relationship of the Mecoptera 
to the Neuroptera, both groups being evidently descended 
from common ancestors, from which the Neuroptera have 
departed much lea.s than the Mecoptera have. Since the 
fossil forms (with the exception of the Palaeodictyoptera) 
are not represented in the diagram, the line of development 
of the Mecoptera has been drawn as though extending liack 
to the common Ncuropteron stern. The Mecoptera farm 
an extremely important group from the standpoint of 
phylogeny, since their line of descent is paralleled by, or 
is approached by those of so many otlier Neuropteroid 
insects, and it is to be hoped that the researches of Dr. 
Tillyard,* who has an extensive knowdedge of the insects 
in question and who also has access to the most primitive 

* Since writing the above, 1 have received from Dr. Tillyard a 
separate of a pajxir on the “Lanorpuid Com))le.\ ” (Proc. Linn. 
Soc. X.S.W., xliii, 19] 8, ]i. 2(i5) in which he. states that ” the origin 
of tlie Panorix>idea from tlie Megfisecoptera is not .suiiported by 
a single ]>iece of evidence worth considering,” altliough he doe.s 
not attempt to determine tlie nltiniate ancestry of the Mecoptera. 
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repreaeiitativra of the Mecoptera and their allies, will soon 
definitely determine the ultimate affinities of these iuBeets. 

The trichoptora are extremely closely related to tho 
Ncuroptera, and were classed with them by the earlier 
entomologists. On the other hand, the Trichoptera are 
quite cIo.sely related to the Mecoptera also, and are derived 
from the Mecopteron stem by Handlirsch 1909 (he.) who, 
strange to say, represents the Dipteron line of descent as 
though branching off from the same stem at a lower point, 
whereas the Trichoptera arc morphologically more primi- 
tive than tho Diptera and have retained certain features 
which were probably present in the ancestors of the Diptera. 
Packard, 1883 (Third Kpt. U.S. Ent. Commission, p. 295), 
who derives the Diptera from the Trichoptera, groups the 
Mecoptera, Trichoptera and Ncuroptera together in his 
order “ Ncuroptera,” and traces the Trichopteron line of 
develop in out to a Mecupteron stem, thus agreeing with 
Itandlirsch’s derivation of the Trichoptera. On the basis 
of the character of the ovaries, Emery groups the Tricho- 
ptera with the Coleoptera Adephaga, Ncuroptera, Meco- 
ptera, Lepidopteia, Diptera and Hymenoptera as “ Metabola 
ovariis meroisticis ” {teste Handhrsch), thus essentially agree- 
ing with the view here expressed, save that the Coleoptera. 
are Jiot included with these insects. Sharp, 1889, according 
to Handlirsch, designates tile insects called “Metabola 
ovariis meroisticis ” by Emery, as the “ Endopterygota,” 
on the basis of the internal formation of the wings. Boerner, 
1991 (/.c.), groups the Trichoptera, Lepidoptera, Ncuroptera, 
Coleoptera and Strepsiptera together as the section “ Proc- 
tanura ” of his Holometabola. Leach, 1817, with his usual 
keenness of insight links together the Trichoptera and 
I^epidoptera in a group to which Haeckel, 1896, applies 
the term “ Sorbeiitia ” (one of his six “ legions ”). As 
was mentioned above, the Trichoptera are very closely 
related to tlie Ncuroptera on the one hand, and to the 
Mecoptera on the other, and were probably descended from 
the Neuroptcra-like ancestors which gave rise to the 
Mecoptera. They are undoubtedly very closely related 
to the Lepidoptera ; but do not seem to have much in 
common with the llumoptera. with which Dana, 1861, 
groups them in his division “ Amplipens ” of the group 
“ Ctenoptera.” 

The Lepirloptera are related to the Tricljoptera, Neuro- 
ptera and iMecoptera; but their strongest affinities are 
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apparently with the Trichoptera, as Tieach, 1817, pointed 
out a hundred year's ago. Speyer, 1839 (Oken’s Isis, 1839, 
p. 94), suggested that the Microptcrygids form a tran.si- 
tional group leading to the Trichoptera, and later in 1870 
(Stettin. Ent. Zeitung, 1870, p. 202) he carried the com- 
parison between the two groups still further. Chapman, 
1893 (Trans. Ent. Soc. Ix>ndon, 1893, p. 255), calls attentioi\ 
to the huge mandibles of the pupa of Micropieryx purpurelhi 
(originally figured by Staiiiton in the Entomologist’s 
Annual) which certainly resemble those of certain Tiicho- 
pterous pupae, and on p. 509 of the Trans. Eiit. Sf)c. I/nidon, 
1896, Chapman* says, “ T believe Dr. Bliarp (piite agrees 
with me in assimilating the Phryganeidac and Micropterv- 
gidae together as being, thougli somewhat far apart, still 
nearer together than either is to the Neuroptera on the 
one hand, or to the Lepidoptera on the other. I believe 
he sets more value on their Neuropterous than on their 
hepidopterous affinities, whilst I take rather the conti'ary 
view, regarding the lower Adelidae as being very probably 
directly derived from the Micropteryges.” Comstock, 1918 
(The Wings of Insects, pp. 307, 313, 317), is so deeply im- 
pressed with the Triehopteroiis affinities of the i\Iicropterv- 
gidae, that he removes them from the Lepidoptera and 
places them in the Trichoptera as a suborder of the latter 
group; but the Lepidopterous struotures present on the. 
Micropterygidac clearly indicate that they belong in the 
order Lepidoptera. Koletaui, 1858 (Wien Ent. Monatschr., 
2, p. 381), considers that the “ acpiatic ” Tjepidnpteron 
Acmtropns niveus is annectant between the Trichoptera 
and Lepidoptera, and since such Trichoptera as PlerlrofnrsHS 
(jmvenhorsti have actually developed a coiled prol)OScis (1) 
like that of certain Lepidoptera one can hardly ignore tlie 
close relationship between the Lepidoptera and Trichoptera. 
Since the Trichoptera have remained more primitive than 
the Lepidoptera, although accompanying the latter insects 
ft>r a considerable distance along the same developmental 
road, they may be considered as near as any living forms 
to the ancestors of the Lepidoptera. While empiiasisirig 
tile similarity between the wings of Lepidoptera and Trieho - 
ptera, Kellogg, 1895 (Amer. Naturalist, 29, p. 718), calls 

* itr. Tillyard informs me that (''hapinan i^laces the Microjderj/x- 
hke forms in an order dtstiiict from tlic J^cpidoptera, ealleil the 
Z('ugb])tera, in a later publieation; but i have been unable to 
•'"•ate the reference. 

trams, ENT. SOC. LOND. 1919.— PARTS I, 11. (JUI.V) I 
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attention to the resemblance of the wings of the Mecoptera 
to those of Lcpidoptera, and Tilly ard, lM8 (Ent. News, 29. 
p. 90), states that “ the result of the study of five genera 
of the family Micropterygidae {s.l, including the Erio- 
craniidae] is tliat I find them all to be, not of the jugate 
type of the Hepialidae, but of a more primitive jugo- 
frenate type, in which the wing-coupling apparatus closely 
resembles that of the Planipcnnia, Megaloptcra and 
Mecoptera.'’ Tillyard has also called attention to the 
resemblance between certain Australian Hepialid Tvepidu- 
ptera and the Ithoniid Neuroptera. 

As was the ca.se with the Diptera in which it is extremely 
difficult to determine whether their line of development 
branched off from that of the Mecoptera (to which they 
are so closely related) or whether it extends parallel to 
that of the Mecoptera back to the Neuroptera-like ancestors 
giving rise to both Mecoptera and Diptera, so with the 
Lepidoptei'a, it is extremely difficult to determine whether 
their line of development branches off from that of the 
Tricboptera (to which they are extremely closely related), 
or extends parallel with the Trichopteroii line of develop- 
ment back to the Neuroptera-like ancestors of both Lcpido- 
ptera and Ti’ichoptera. This much, however, is true, that 
the Neuroptera have departed the 'least of ajiy living 
insects from the ancestral condition of those forms giving 
rise to the lines of development of the Mecoptera, Tricho- 
ptera, Lepidoptera, etc. Fackard, 1883 {l.c.), wmuld derive 
the Lepidoptera from the Diptera, which in turn are derived 
from Tricboptera and these from Mecoptera, thus ultimatel)' 
deriving them all from a common stock not unlike the 
Mecoptera. In this respect, Ids views are somewhat like 
those of Hamllirsch {l.c.), who derives the Tricboptera, 
licpidoptora, Diptera, etc., from the Mccopterou stem, 
which ho traces hack to Megasecopterous ancestors. 
Lameere. 1908 (Ann. Soc. Ent. Lelgique, 52. p. 139), says. 
“ I am completely in accord with Handlirsch with regard 
to the composition of this systematic unity (Handlirsclds 
group ' Panorpoidea ’) compidsing the Mecoptera, Tricho- 
ptfwa, Tii'pidnptern, Siphuiiaptera and Diptera” (Lameere, 
however, ii.scs other terms for these orders), and “ I con- 
sider with IlandliL'scii, that this first group of the Tlolo- 
metabola is descended from the Megasecoptera.” It is 
difficult to understand, liowever, why neither Haiidlirscii 
nor Lameere include the Neuroptera also among the 
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"■ Panorpoid ’’ insects, especially since Lame ere would 
derive the Neuroptera from the same Megasecopterous 
stem with the “ Panorpoid insects. 

Hiindlirsch, 1909 {Ic.), suggests that the order Neuro- 
ptera should be divided into at least three orders, the 
Mogaloptera (Sialidae and C^haulindidae). tlie Rnphi- 
'loidea," and the true Neuroptera . Of these he makes a 
subclass Ncuropteroidea ” of equal value, witli his sub- 
class Orthopteroidea containing s\ich widely divergent 
forms as the Acridiidae, Forfieuhdae, Tliysaiioptera, etc.. 
or with his Blattaeiforinin. which includes such markedlv 
differing forms as the i\lantidae, Psocidae, Pediculidae, etc. 
Lameere, 1908, p. 141, says, ‘“ I am perfectly in accord 
with ITandlirsch with regard to the composition of this 
systematic unity {the Neuropteroidea) formed of the 
llegaloptera, Kaphidoidea and Neuroptera properly speak- 
ing (f. e. the HemeTobiiformia), and it is evidently the 
-Mogaloptera whicli exhibit the nvost archaic cliaracters of 
the group,” so that he evidently accepts Handlirsch's 
division of the order Neuroptera into these three orders. 
On page 297 of the Ent. News, vol, 27, 1916, I suggested 
that ill addition to Handlirsch's subdivisions, the Neuro- 
ptera Plaiiipennia might be further divided into a Mantisiiid 
group, a Myrmeleonid gi'oup, a Chrvsopid group, and a 
Xemoptcrid group —the latter leading to the i\lecopt.era, 
with wdiich they are united by Navas. 1905, in his book 
on the insects found in the neighbourhood of Madrid. If 
the Neuroptera were split into three distinct orders as 
Ifandlirsch has done, these groups might be regarded as 
suborders of the reduced order Neuroptera, witli tlie 
exception of the Nemopteridae which are extremely closely 
related to the Chrysopid or Hemerobiid forms. Neither 
these subdivisions of the Planipennia nor ITandlirsoh's 
subdivisions of the Neuroptera are. as distinct from one 
another as the Mecoiitera are from the Neuroptera, how- 
ever, and a rather extensive study of the thoracic scleritcs 
of a number of types from Handlirsch's three orders of 
Neuropteroidea” has revealed such a marked uniformity 
of structure in all three, that I have, become convinced 
that these insects constitute but a single order, the Neuro- 
ptera. On the other hand, the scleritcs of the Mecoptera 
and Trichoptera are sufficiently different from those of the 
Neuroptera to justify placing them lu distinct orders, and 
since the thoracic scleritcs have proven to be extremely 
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“ consen'ative structures varying but little within an 
order, I think that the evidence they ofier is of the utmost 
importance for any phylogenetic study. 

With regard to the origin of the Neuroptera, Handlirsch 
would derive them directly from the Palaeodictyoptera, 
while Lameere is inclined to derive the Neuroptera from 
Megasecoptera, and would also derive the other holo- 
metaboloiis insects such as the Hymenoptera and Coleo- 
ptcra from the same source. The resemblance between 
the larvae of the Coleoptera and those of the Neiiroptera 
is very marked (Proc. Ent. Soc. Washington, vol. 20, p. 58), 
and, HUperficially at least, such primitive Coleoptera as 
Gahpferon appear quite like certain Neuroptera; but a 
study (jf the structural details of the Coleoptera would 
point to a closer relationship with the Dermaptera and 
other members of the Plecoptcroid superorder, and such 
resemblances as occur between the Coleoptera on the one 
hand, and the Psocidae and hfeuroptera on the other, 
might possibly be explained as the result of the retention 
in each of certain features inherited from a common 
Plecopternid ancestry. 

As was stated at the beginning of the paper, I am inclined 
to regard the Neuroptcra as the descendants of ancestors 
more directly related to the members of the Plecopteroid 
supci'order ; but ultimately descended from forbears 
related to the Ephemorid group, which contains the Palaeo- 
dictyoptora. Tillyard, 1917 (Biology of Dragonflies, p. 8), 
is inclined to consider that the Neuroptera are somewhat 
closely connected v^^th the Odonata by the verv ancient 
Protascalaphine genus SiiWopteryx'' Haeckel, 1866 {Gen, 
Morphol.), derives the Meuroptera from “ Pseudoneuro- 
ptera, and many of the older writers grouped the Neuro- 
ptera with the Odonata and Ephemerida. Thus Clairville, 
1798 (Eut. Helvet,), according to Handlirsch, includes the 
Odonata, Ephemerida, Plecoptera, and the Neuroptera, 
together with the Mecoptera, Trichoptcra, etc., under the 
designation Dictyoptcra -a designation applied by Brulle, 
1832, to the Odonata, Ephemerida, and Plecoptera, and 
by Leach, 1817 (Zoo I. Misc,, 3), to the Blattidae and 
Hantmae.^ There avo considerable grounds for considering 
that the Ephemerida are quite closely related to the Neuro- 
ptera and that the Odonata are also quite closely related 
t<) thera,^ but tile closest affinities of the Neuroptera are 
with the insects whose lines of descent arc shown in Fig. 2. 
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Certain of the earlier entomologists {e.g. Latueille, 1831, 
Newman, 1834, etc.), and more recently Banks, are inclined 
to include the Isoptera with the Neuroptcra . The Mantidae 
(which belong in the same superorder with the Isoptera) 
also show some affinities with the Neuroptera ; but I ujn 
inclined to interpret these resemblances as the re.sult of 
the retention of certain primitive features inherited from 
the common Plccopteroid ancestry from which were derived 
the Isoptera, Mantidae, etc., on the one hand, and tlic 
Neuroptera, with their allies, on the other. Through this 
Plecopteroid ancestry, the line of development of the 
Neuroptera leads back ultimately to forbears related to 
tiie Palaeodictyoptera, and other insects belonging to the 
Epheracrid group (in which the Megasecoptcra might also 
be included). The relationship of the Neuroptera to the 
Mecoptera certainly seems very much closer tliaii would 
be indicated by llandlirsch’s deriving the Mecoptera from 
Megasecoptera while deriving the Neuroptera from IkllaeO' 
dictyoptera; and the facts of comparative ai\atomy (not 
based upon the study of wings alone) would certainly appear 
to be more in harmony with the derivation shown in Fig. 2, 
in which the liiLes of descent of the I\Iecoptera and their 
allies are represented as quickly merging with that of the 
Neuroptera, which soon unites with the main stem of tlic 
Psocidac and their allies to form a maiii Neiiropterous 
group stem. This in turn merges with the lines of develop- 
ment of the Plecopteroid forms, wiiicli !irc later joined by 
the lines of development of the Megasi'coptera, Palaeo- 
dictyoptera and other insects belonging to the Kphemcrid 
grmlp_. 

It may be mentioned in closing, that the insects related 
to the Neuroptera fall into two superorders, each of whicli 
co!itains some insects very closely allied to certain members 
of the other superorder; but each group is fairly -well 
defined. Of these insects, the Neuroptera, Lepidoptera, 
Trichoptera, Mecoptera, Diptera, Siphoiiaptera and the 
Ifymenoptera (together with their fossil relatives) may be 
grouped in a superorder called the Pan>:euro?ter.\ (Psyche, 
vol. 25, 1918, p. 55), characterised in general by the reten- 
tion of five segments in the tarsi, the division of the meso- 
thoracic coxae by an approximately vertical suture {wdiich 
is present in the low'cr representatives of the Diptera, 
de.spite the frequent statements to the contmrv— sec 
Crampton and Hasey, 1915, "'The Basal Segments of the 
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Lpg it! Insects, ’ Zool. Jahrb,, Abt. Anat., 39, pp. 1-26), the 
internal development of the wings, comi)lete metamorphosis, 
etc. ; while the Psociclae, Mallophaga, Pediculidae, Hetni- 
ptera and Homoptera, with their fossil relatives (and 
possible ineludlng the Thysaiioptera also) may be grouped 
in a second superorder called the Paxhomopi'ERa (Psyche, 
l.e.). characterised in general by the reduction of the 
number of tarsal segments to not more than three, no divi- 
sion of the mesothoracic coxae (save in rare instances), 
extcmal d('V(dopment of the wings, and practically no 
marked metamorphosis. There are some exceptions; but 
for the most part, these characters iiold good for the more 
primitive representatives of each group. 
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VI. On (he fjfpes of Onental Carabidae in the Hnti.^h 
M}{seu)n, and in the Hope Depart inent of (he Oxford 
University MnseAtm, By H. E. Andrewes. 

[Read May 7th, 1919.] 

IIy the term “ Oriental Carabidae I mean the species 
inhabiting India and South-Eastern Asia, including all 
the adjacent islands; the great majority, lunvever, of 
those 1 shall deal in this paper come from three 
well-defined areas, viz. Java (Macleay), Nepal (Hope), 
and Ceylon (Walker). 

In going through the literature of the subject I have 
been much struck by the fact that the chief writers on 
it have been very imperfectly acquainted with the types 
— fairly numerous in the aggregate — which are in the 
British Museum and at Oxford. The reasons for this are 
not far to seek, for the descriptions of Hope and Walker 
rarely exceed a couple of lines, and as a means of identi- 
fying a species are of no value whatever. l\lacleav's 
descriptions, though a little fuller, are also very short. 
Consequently, entomologists, desiring to discuss the work 
of these authors, could only do so effectively by examining 
the actual types. Very few appear to have thought it 
worth while to do this, though Hope and Motchiilsky 
examined the Eabiician types and published their obser- 
vations. Schaum and Cbaudoir both also saw the British 
Museuin collections, but they relate next to nothing of 
what they saw there. 

When II. W. Bates w^as writing his paper on the Cara- 
bidae collected bv Mr. Genrge Tjcwis in Ceylon, he was 
obliged to take note of Walker’s work, though he evidently 
ilid so with reluctance. Walker’s types are conscfpiently 
better known than Hope’s or Macleay’s, though tlierc 
still remains a good deal to clear up about them. 

I propose to give a list of all the types 1 have been 
able to see, author by author, giving the synonymy where 
the species have been redescribed by later writers, and 
additional descriptions where they seem necessary. Such 
(lo.scriptions, however, are necessarily confined to char- 
actcra which are readily visible, for no dissection is possible ; 
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iinfortunatclv the important mouth-parts arc often ob- 
8cure<l bv dirt, or gum, and antennae, palpi, tarsi, etc,, are 
not infrequently wanting, I have tried to give fairly full 
referenres, and always quote the page of the works referred 
to : 1 Mietiiion this bocaiLse some of the older wTiters gave 
numb('!‘s to their species, and quoted these numbers instead 
of the pages. In the case of each species I give the modern 
gemi.H, followed where necessary by the original genus in a 
jjartM I thesis. 

1 must cxpres.s my thanks to Dr. Gahan for the courtesy 
extended to me in the Etitomological Department at the 
flrilish Museum, to Dr. Marshall for much valued help 
on nomenclature and many other matters, to Mr. J. H. 
Durrant and Mr. C. Davie.s Sherborn for assistance with 
atuhmt entonudogical literature and handwriting, and last 
but md, h'a.st to Mr, G. J. Arrow, who has been unremitting 
in aiding me to solve the various problems encountered in 
dealing witli tlie older types. My grateful thanks are also 
dm' to mv old friend Lhof. E. B. Poulton, who has been 
kind etKnigh not only to afford me access to the collections 
in tlie Hope Department of the Oxford tiniversitv Museum, 
lint, a], so to bring type.s up to London so that 1 might examine 
them at leisure and compare them with other material. 

1. T?/pes in the British Museum. 

Linnaeus. 

Pheropsophus (Carabus) bimaculatus (Maiit. Ins. 1771, 
5:12). Ehe type of this, the only Oriental species among 
the (Airabidae described by Linnaeus is in the Museum 
ttl tlie Linnaean Society, where, through tlie courtesy of 
Dr. Davdoii Jackson. I was enabled to see it. It is a 
well-known .spoc*ie.s. calling for no special comment. I 
belit've it to be confined to the southern half of India, 
with (Vyloti. A single specimen in the British Museum 
is hilu'lled " Nepal.'* and Mr. Lesne (Miss, Favie 1904, 
(.'ol. 7!)) records the species from Laos; in each case, 
however, further evidence seems to be required. 


Fabrtcius. 

Eabricius in his various works published descriptions of 
insects in a great many different collections, so that the 
type.s of the .species described are widely spread. Among 
the more impoxiant collections I may mention those of 
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Luiid, Sehestedt, Banks, and Hunter; the two fonner 
are now in the University Museum at Copenhagen, the 
Banks Collection is in the British Museum, and the Himtei- 
Collection in the Glasgow University Museum. The col- 
lection of Fabricius himself is in the Kiel Univemitv 
Museum. Among the Glasgow types there are none of 
Oriental Carabidae, so that my remarks will bo conhncd 
to the specimens in the Banks Collection. These were 
seen by Hope (Col. Man. ii, 1838, 3(>-45), and lists are 
given of the Carabidae described by both Linnaeus and 
Fabricius, together with the localities, and the correct 
genera as known at that time. In his preface Hope says : 
” From my friend Dr. Erichson of Berlin I have lately 
received the oiler of the loan of his Manuscripts on Kabrician 
Insects, in which are noted down many observations made 
during a careful examination of the Copenhagen Collec- 
tions.” I cannot, however, find any further reference to 
tlicse notes in Hope’s works, nor does Eiichson appear to 
liavc published them. Schaiim saw the Kiel and Co])eti- 
hageii collections in 1845 and published some remarks 
(HI them. Neither he nor Erichson, however, give any 
intimation that they had examined tlie Banks (\)lleetion. 

About ten years later Motcliulskv made a tour iucludiiig 
[jondon, Kiel, and Copenhagen, where he examined the 
biimaean and Fabrician types. The results of his exuunina- 
lion will be found recorded at some length in his “ Etudes 
Kntomologiqnes ” (vol. iv, 1855, 25-71). He seems also 
to have had the advantage of some notes made by Chcvrolat 
during his residence at Kiel and C()j)ei]hagen . 

Each of these authors has added something to onr 
knowledge of the insects which Fabricius described, but 
there are still obscurities which, as far as the material in 
the Banks Collection goes, I shall do my best to remove. 
Accordingly I give below some notes on five Oriental 
species, and also -for special reasons— on a sixth species 
from West Africa. 

1. Anthia (Carabus) sexguttata (Syst. Ent. 1775, 236). 
This well-knowii species, which seems to be confined to, 
and is also common throughout India, does nut call for 
special comment. It has been redcseribed by other 
entomologists under the following names, viz. orienlalis 
{Pachpnarpha) Hope (Col. Man. ii, 1838, 163, t. 3, f, 4), 
indica Chaud. (Bull. Mosc. 18G1, ii, 562), and eUiptica 
Motch. (Bull. Mosc. 1864, iii, 216), but these are at most 
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lf)rai forms. Some further remarks will be found under 
A. orimlnhs Hope. 

2. Luperca (Carabus) laevigata (Spec. Ins. i, 1781, 3(H). 
Tlie ty])e of this species was not at first in evidence ainonjf 
tlie otlu'!' Caralmlao. but, knowinj:^ that it should be iii 
the Banks Collection, I .searched through some supple- 
fiiontarv drawers and found it without much difficulty. 
The .species was figured by Olivier (Ent. iii, 1795, 36, 7, t 
2. f, liS) under tlie name of Smrites laevi^ahts, and also 
bv Baeordaire ((len. Col. 1854, Atl t. 6, f. 1). Dejean 
(Spec. (1 en. V, 1831, 174) describes it under the name of 
iutrrlfubis laei'igahts. In Chaudoir’s “ Monographie dcs 
Siugetnides (Bull. Mosc. 1876, i, 74), it is redescribed a.s 
Hiihm’lifi laerujalm. The species is well known, and, 
like tlie last, confined to India, 

.3. Chlaenius (Carabus) cinctus (Spec. Ins. i, 1781, 310). 
So far as iny knowledge goes this species has never yet 
eorrectly identified by any of the numerous writers 
who have referred to it. nor does Schaimi or Motchulsky 
throw any light on the qiie.slion. 

The .spiTimens talom by Mr, George Lewis in Ceylon, 
and deterniiiK'd by Bates (Ann. and Mag. of Nat. Hist. 
5. xvii, 1886. 71} as C‘. nnclus Fab,, agree well with the 
deserijition of this species in ChaudoiCs ‘‘Monographic 
des Clihhiiens ■’ (Aim. Mus. Civ. Gen., 1876, 135), so that 
these two authors evidently mistook the same species 
for that deserilied by Fabricius. Bates puts C. ptJeher 
Ni<‘tn. (Journ. of the As. Soc. of Beng. v, 1856, 387) in 
synonymy : Chaiidoir refers to C. }mlcher in the index of 
his Monograph, but a.s there is no reference to the species 
on the page indicated, we are left in doubt as to his 
view.s. 1 think, liowever. this identification Is probably 
coro'el, and in that case Nietiicr's name would stand for 
the wrongly identified species. Nietner’s short description 
leaves some uncertainty, and I do not know where his 
tvjH*.s are to be foniid, 

Other authors before Chaudoir's time redescribed the 
species, notablv llerbst (Fuessly's Arch, v, 1784, 135, t. 
29. r. 7), Olivier (Ent. iii. 1795^ 35, 87, t. 3, f. 28)— who 
tells lis that tlie species Is found on the Coromandel Coast, 
and Is very conunon in the southern departments of 
Franco- -and Dejeaii (Spec. Gen. ii, 1826, 307). As there 
are several closely allied .species, it is impossible to identify 
with any ceitaintv tho,se just mentioned imtii the type 
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specimens are available for examination. Olivier evidently 
liad two species before him. 

The type of C. cinctus is stated to have come from 
Coromandel, and there is one other example in the Ihilisli 
Museum Collection labelled E. Indies. ’ in the Ho])c 
Department at Oxford there are two examples, one labelled 
“Madras” and the other sykesi Hope. Poonah ” : the 
latter label is in Hope's handwriting, a ciirioiia ciremn- 
stance, as cincHts has no connection whatever with sykesi, 
the type of w^hich is at Oxford. 

Since Fabricins gave Ins brief descripli(m no (ttlier has 
been published and I therefore give a move detailed vei>;ion, 
ainplificd here and there by referojiee to the otlirr specimens. 

Clrlaenius cinctus Fab., Length 15 mill. Width 
T) mill. 

Head and protliorax ^n;cn. Elytra black with faint il’ICch 
reflection. Labnim, palpi, antennae, legs (except trochanters, 
which are light brown, and coxae, which are dark l)n.n\ii). margin 
of elytra up to strha 8, epiplciirac of elytra, and a narrow margin 
round the abdomen dull yellow. Underside black !(► wu'v daik 
brown, iridescent, the margins of the ventral segments lighter 
brown. Pubescence greyish -yellow. 

Front and vertex sparsely punctate, the latter ukuv strongly 
at the skloa behind; ej^es moderately })romincnt. Prothonix not 
(piite half as wide again as head, almost cpiadratc. slightly trans- 
verse, ciuarginate in fr(.)nt, almost straight behind, the sides rounded, 
sinuate before hind angles, and a liltk; more conlractj'd in finnt than 
Ijehind, broadest a little before middle; front angles not mucli 
rounded, hind angles obtuse, but this is because the basal margin 
makes a slight bend forward on each side when near the angle; 
surface fairly flat, but declivous at front angles; puneturation 
strong especially ov'cr the basal third, not close, sparse- on disk; 
icllc.xcd border very nairow, a broad short shallow furrow near 
hind angles, transverse- impressions nearly obsolete, central furrow 
eery fine not reaching margins. 

Elytra rather less than half as \vi(h‘ again as iirothorax. nearly 
l»ira]|el, basal margin straight to base {)f four! ti stria, then ln'nding 
fonvards to the shoulder, wheiv it makes a very wide angl(‘ with 
the side margin, border narrow and only slightly sinuate near ii]»ex 
which is rounded; striae finely punctate-striate, intervals very 
faintly convex; the whole surface moderately p\mctatc, the jiuiic- 
tures laterally confluent, b\it not close enough to give the elytra 
an opaque appearance, 
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Mf'tcpi.stenia without furrow near outer margin; prostenial 
firoct'.-is faintly margined; underside punctate, rather closely 
along the sides of the ventral surface, more sparsely along its median 
line, on tlie prosLonial pi-oceas and the pro- and meso-episterna. 
Front femora without tooth; dilated joints of tarsi a little longer 
than wide, joint 1 elongate -triangular, 2 and 3 rectangular hut 
contracted at base. 

Surface^ of tlie body pubescent (type much rubbed), the pubescence 
being miieli closer on the elytra than on the head and thorax. 
Prostcrnal process glabrous between the coxae, with a tuft of 
erect hairs at tlie apex. 

Ci<).sely iilliod to (J. cJiakolhorax Wied., but less elongate, 
with side inar;^ins of thorax more distinctly sinuate before 
hind ang:le.s; liead and thorax more, but elytra less closelv 
putictiu’od. Antennae of lighter colour. 

4. Pheropsophus (Brachinus) tripustulatus (Knt. Syst. i, 
17!i2, Mo). J^ygnne ^Tueratioiis of Kntomologists have 
been iinu'li exorcised over this S 2 )ecies. The trouble was 
origijuited by Westenuanu, who sent a Javanese insect 
to Dt'jean a.s “ tlie veritable Bmchinm trijmdulains of 
Fubrieius.'' Actually it was nothing of the kind, and 
Dejean, in describing it under the name of Helluo frvpmlih 
lohfn (Spec. (ten. i, 1825, 28(i), indicates his scepticism 
sulheiently clearly. Tfope (Col. Man. ii, 1838, 101) re- 
marks ; “ The specimens ” [there seems to be only one] 
“in the Baiiksiaii Cabinet are decidedly of the genus 
Phrrofmjihis''' MotchuLsky (Et. Ent. 1855, 55) says : 
“ D'apr&j la (5il. do Banks cette espece est voisinc du 
Jir. marffimdis Seliihili.. niais non un Macrocheilus, ainsi 
quo e'est le eas pour rcxcmplaire conserve dans la Col. 
(le Copeiihagiie.'’ T gather from this that both he and 
liupe saw tlie tyjie in the Banks Collection; also that in 
the (..Vtpeuliagen Collection a Macrochihis figures as the 
Fabriciau insect. No further effort seems to have been 
made to elucidate the matter, and among the specimens 
in the Banks Collection 1 found^ indicated as “type?”, 
(liree e.xamples of the species at present known as Macro- 
ch'ilm bensoni Hope (but see under (5t.tviek), (he continental 
representative of Dejeau's Mnrrochilus {Helhto) iripuslu- 
lalns. On one of these examples is a note by the late 
(1 0. Waterhouse dated 2. x. 1883: “ These specimens 
were found in tlie Supplementary drawer at end of Banks’ 
Coll, with no label. ’ The description, however, left little 
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duubt in my mind that the insect described by Fabiici\is 
was a Pkeropsophus, and in going through the supple- 
mentary drawers again I discovered a specimen of that 
irenus bearing the label “ tripusiulatus ” — no doubt the 
type specimen from which the description was drawn up. 

In the Transactions ol 1901 Mr. G. J. Arrow reviewed 
the genus Pheropsopkns, and described some new species. 
He also had the opportunity of comparing specimens in 
the British Museum Collection witli some of Chaudoir’s 
ty])es, A specimen labelled India (Bowring Coll.) was 
fi>iind by Mr. Arrow, after comparison with the type, to 
be identical with Cbaudoir’s P. amoenus (Bull. Mose. 
1850, i, 78). This specimeii agrees well with tripiis{uJaiu6\ 
which name accordingly replaces Chaudoir’s. The type 
came from Siam ; Chaudoir did not know' tlie locality 
(i{ his P. amoemis. 1 have not seen any other specimens. 

5, Craspedophorus (Caratus) angulatus, 1 suppose few 
species have given rise to such a Comedy of I'lrrors as 
this one. The specimen in the Banks Collection was 
originally described by Fabrieius ii\ Spec. Ins. i, 1781, 
;)(i2, and the description reappeared in Mant. his. i, 1787, 
197, and Ent. Syst. i, 1792, 118. In Syst. Eleuth. i, 
1801, 203, the name reappears, but the insect is a totally 
different one. I am not sure that it has been identilied 
with certainty, but there seems little doubt (bat it is the 
same thing as Dejean’s PachytraeJudus {Ayonoderus) ohlongus 
(Spec. Gem v, 1831, 813). 

To add to the confusion another example of angulalns 
(1781) served as type for Pimdia fasciata (Spec. Ins. i, 
1781, 318; Mant. Ins. i, 1787, 209; Ent. Syst. i, 1792, 
101). 1- have not had the opportunity of seeing the type, 
but I see no reason to doubt the identity of the two species. 
(Sec further remarks under the next species Vraspedophorm 
rejlexus.) 

Vigors next described the species (Zool. Journ. i, 1821, 
537, t. 20, f. 1) imder the name of Panogaeus tomentosuf;, 
and this name was subsequently adopted by Dejean (8pec, 
hen, ii, 1826, 284, and v, 1831, 598) and Lafeito (Ann. 
8oc. Ent. Fr. 1851, 220). The type sj)ecimen described 
by Vigors is in the British Museum collection. 

It was left to Chaudoir, however, to render confusion 
worse confounded. He first of all described the genus 
Epicosmus (Bull. Mosc. 1816, iv, 512 (note) ) expressly for 
this species. In his “ Revision des especes qui rent, rent 
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(laii.H I’ancien jfeiire Pamgaem'’ {Bull. Mosc. 1861, iv, 33G) 
he chan^^es Kabricius' fnsdata to bifamata, but the other 
reft‘retu‘(‘.s are cfurect. aud we have Epummtis angulalu.i 
Kal). Panityneit-'^ tomentosus Vig. = Pmelia bifasciaht 
Fab. 

].atf‘r (111 ill his " Essai monographique sur les Pana- 
g(M(lcs‘' (Anil. iSiic. Ent. Helg. xxi, 1878, 133), not only k 
the species allot Uxl to a new gcims, but the name of 
atnpii<iliis has (ILsaiipeared and we have only Eudema 
hifa.srifilxni Fat). = P<(fM(jaeN.s foinentosiis Vig. Having 
thus eliminated the correct name and introduced an 
(‘iTom'ous one. ('liaudoir makes liis own error the pretext 
for changing Castolnairs CimpedopJiorns bifascintus into 
C. ai.stchi/iiti diand. (Sonic remarks on Chaudoir's 
.Mdimgraph will be, found under the next specie.^.) 

The species is conunon in South India, without apparentlv 
('xtending to Cevloii. There is an example in the British 
•Museum laiielled ” Xepald and two examples at Oxford 
labelled “Assam*' and “Siam*’ respectively, but these 
indications seem to me doubtful. 

6. Craspedophorus (Carabus) reflexus. AlthougJi this is 
an African species, it \^as described as coming from India, 
and references to it in entomological literature are so wide 
of the mark that 1 refer to it, here. Before doing so I 
must say a few worths to illustrate ChaudoiFs remarkable 
proceedings when ])reparing his “ Monographie sur les 
Ihinagvides (Ann, .Soc. Ent. Relg. xxi, 1878). Panagaeus 
was described by Latrcilie (Hist. Nat. Crust, et Ins. iii, 
IN02. 91) and was u.sed for many years as the genus of 
mo.st of the then known species of the group. Hope 
fCol. Man. ii, 1838. ItiO) described the genus Craspedophorus 
lor Fabricins Cifchi'ifs rc//c.n/.s“, and. although his reference 
to the speei(‘s is erroneous, his description of the genus 
sliow.s eh'arlv that lie liad the tv[)e before him, and more- 
over lie gives (t. 3. f. [) a figure, which, except for the 
oudiiie of the thorax, fairly represents it. Two years 
later Ca.steliiau (Hist, Nat. Ins. i. 1840, 137) indicated 
rallier than described his genus Eudema for Pa^iagaeus 
mptid ilnry (.Vnii, Soc. Ent. Fr. 1833, 213) from Senegal 
and C. rejlexu.s Fab., which he makes a svnonvm of F. 
nidjilis Dej. (Sj)cc. (dm. v, 183L. 598) froni tlie Cape of 
Hood Hope; the two last-named .species are quite different 
and probably it was P. ttobihs he had before him, Chauduir 
(Ihdl. Mosc. 1846, iv, .512 (note)) described his genus 
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Epkosmus for P. iomento.ms, hy which wc nnist, under' 
stand Carabus angidatus Fab. (1781). 1 need not "o any 
further than this with the various genera included in the 
group. 

With this material to work on, together with some more 
modern genera, Chaudoir hit upon the following ingcniou.s 
expedient. “ Pour eviter de tieer des noms nouveaux. 
j'ai approprie a chacune des divisions (pie i‘ai introdiiites 
dans lea grands Panagaeus a tarsea simples un de (hmix 
( pii ont deja ete proposes’' (Mon. p. 90). Under this 
.scheme of appropriation ” Eudei)ia was attaclied to 
tingahfus Fab. (1781) (under the guise of bfttscltifuf;). 
CrusjMhpho-ruH got the African species witii a raised 
thoracic margin, while Epicosnins (the rehu'ence to whicdi 
i,s misquoted by its author) got the Indian and African 
species with naiTower thorax and without raised margin. 
These names do not seem to me to indicate more, tlian 
divisions of one genus, which should boar ILoiie’s name of 
(‘raspedophorus. 

Coming now to the species, wo find tliat Fabricius liim- 
self made an unfortunate bliuidor. Carabus rejicjus was 
first described in Spec. Ins. i, 178J . 303. and tlie description 
is followed by the words “ Coimnaiulel, Mus. Dorn. Banks.'" 
This is repeated in Maiit. Ins. i. 1787, 197. and Iriit. Syst. 
i, 1792, 147. Tn Syst. Fleuth. i, 1801. IGG, the species is 
put under the genus Cydmis, and followed by two refer- 
ences : (1) rejiexus, Ent. Syst. i, 1792. 147; 

(2) Pimelia fasciafa, Ent. Syst. i, 1792, 104. We tlien read 
with surprise : “ Habitat in Germania, Mus. Dom. Uuiul.'’ 
Fabricius, as we learn from Hope (Col. Man. ii. 1838, 105), 
labelled another species Carabus irflexus: Hoyie proposed 
the name of Panagaeus fahricii for this, hut did not descrilxi 
it. The .specimen (which belongs to Schaum’s s})ecies Craspe- 
dophorus {IsotarsHs) mandarinus^ Ann. Soc. Knt. Fr. !853. 
430} is at Oxford, and Mr. Durrant identifies tlie Fabrician 
handwriting on the label. Fabricius had not therefore 
a very clear picture in his mind of his own species, and 1 
think it almost certain that his memory was at fault again 
when he apparently identified a specimen in tlie Lund 
Cullection as his own C. rejiexus. llliger (Mag. fiir In.s. i. 
1802, 315) seems first to have drawn attention to the fact 
that “ (4ermania ” was an obvious mistake, and he tells 
us also that the specimen of 6'. rejiexus in the Hellwig- 
Hoifmannsegg Collection came from Siena Leone. The 
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fact appears to be that Cychrus refiexus (1801) = Pimdiu 
fasciata (1792) — Ca rubus anyulatus (1781). Both Hope 
(Col. Man. ii, 1838, ()(1 and 92) and Schaum (Stett. Ent. 
Zoit. 1847, 42) go into the matter, though they do not 
bring out all the* facts. Hope (l.c. 66) proposed the genus 
Campodenis for C. refiexus Eab., but did not describe it; 
liy the time he got to p. 165 he seems to have forgotten 
about tlh.s, and without explanation proposed and brietly 
described tlie genus Craspedophorus for the same insect. 
Motcludsky (Et. Ent. 1855, 69) went quite astray, and 
.Mr. Ai/uaini, who ha.s quite recently published descriptiojj.s 
of /jcw African species of Eudema (BuU Bog. Ent Fr. FJlij, 
15*2), has unfortunately followed him rather than Hope 
and Schaum. 

1 give a description of the species, but the type is de- 
fective. Fortunately there is in the British Museum 
Collection another example labelled “ W. Africa,” and 
this ha.s enabled me to add sonic details which would 
otherwise have been wanting. 

Craspedophorus refiexus Fab. Length 29 mill. Width 
9 mill. 

Elongate, prothorax rouglily sculptured, with widely reflexed 
nmrgiiiH. Black, elytra willi four transverse orange spots, the 
apical margin of the last joint of all the palpi yellow. 

Head elongate, widtli It'.! mill., labnim a little emarginate, clypeal 
suture invisible, middle of the head between the antennae raised, 
snioulh, and puli.slicd, rugose and coarsely punctured in the frontal 
furrows and on the vertex. Men turn wide, with a short truncated 
to(dh. Mandibles short and strong, hooked at the tip. Hope’s 
figures for these part.s (l.c. t. 3, f. la and 16) are fairly good. Maxillae 
strongly cun^ed at tip, elongate and very sharp. The type has lost 
nil the palpi, but they are present in the second specimen and arc 
very long. The ante-penultimate joint of the maxillariea is about 
as long as the first joint of the antennae, the penultimate joint 
of both pains two -thirds of this length, and the apical joint three- 
quarters. The outer margin of the apical joint is three times as 
long as the inner one, and the apical margin is slightly hollowed 
out; this joint i.s almost identical in both inaxillades and labials. 
The tyiK) has lost all but the first joint of the antennae, but in the 
second specimen joint 3 = 1 -h 2 — 4 -|- 5, but 1 is twice as long 
as 2, and 4 is very sliglitly shorter than 5. 

The rcj)resentation of the prothorax in Hope’s figure is poor. 
Width '7 mill, length 5'5 mill.; front margin a little sinuate, bind 
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margin straight (except at sides), more rounded than is shown in 
the figure, more contracted in front than behind, sinuate befoie 
hind angles; front angles rounded and hardly prominent, hind 
ones also rounded with a minute indentation at the angles; sides 
broadly reflexed, especially towaids base; median furrow rather 
faint; the whole surface covere<i with large contluent punctures, 
itiving it a very rough appearance. 

Elytra long, nearly parallel, slioulders not very much roundetl ; 
border narrow, a little sinuate before ai>ex; punctate-striate, striae 
deep, intervals convex and closely punctured, third interval with 
three punctures, 1 just before middle, 2 and 3 close together at 
about two-thirds from base; front orange spot narrow, transverse, 
at one-fourth from base, covering intervals 4-8 (in tlie type a little 
colour shows on 3), the colour on 6 extending furthest towards 
a})ex, and on 8 towards base, though in cacli case only a little 
way; hind spot at tlircc -fourths, resembling front one, but ctdour 
extending furthest towards base on G (in the type hardly any colour 
is visible on 3 or 8). Epistema and sides of sterna and ventral 
surface very coarsely punctate, metepisterna rather longer tluin 
wide, median line of body finely but sparsely punctate and a little 
transversely mgose, prostcmal piocess indistinctly borderc*d, front 
margin of ventral segments apparently not ci-eniilate, a few large* 
punctures on each side of last one, a little removed from margin. 

I have compared the type witli a specimen of Ch reyalis 
(lorv (Ann. Soc. Kiit, Fr. 1833. 213), to which it seems 
nearly related. The insect is smaller, the ]irot borax has 
md the Lehia-Vike produced base of C. regalis, the punctura- 
tioii of the elytra is closer and finer, the yellow bands are 
narrower, extending inwards to stria 3 only, instead of 
to 1 in front and 2 behind as in regalia. 

Olivier. 

There is in the Banks Collection the type of a Carabid 
described by Olivier under the name of Carahu.'i trimacn- 
hlm. It bears no locality label, and Olivier did not know 
where it came from. It is probably due to this fact that 
the species has been overlooked, and Jio references to 
it have, as far as I know, appeared in entomological 
literature. 

Macro chilus (Carahus) trimaculatus (Enc. Meth. Ins. ii. 
ITltd. 347, t. _179, f. 11; Ent. iii, 1795. 35, 88, t. 7. f. 85). 
An examination of thi.s insect showed at f)nce tliat it was 
identical with Hope's Macroehilus hensoui (Col. Itlan. ii, 

TRANS. ENT. SOC. LOND. 1919.— PART I, II. (JULV) K 
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1838, 166, t. 1, f. 5). As I shall discuss this species under 
the heading Hope, I will refer readers to my remarks 
there, and also to some remarks under Fabeicius {Phero- 
p&opkm tripustulalus), Olivier’s name being much, older 
than Hope’s must, of course, replace the latter. 

Chaudoir has also described an Indian species under 
tiie name of Macrochikis {Acanthoge/iius) trmaculafu.'i 
(Hev. et Mag. Zool. 1872, 171), and for this I propose the 
name of M. chaudoiri. 


Kirby. 

There arc three of Kirby’s types in the British Museum, 
and the (lescrij)tions of all of them appeared in the trans- 
actions of the Linnaean Society. 

1. Calosoma chinense (Trans. Linn. Soc. xii, 1818, 379}, 
Kedescribed by Dejean (Spec. Gen. v, 1831, 563), and 
referred to by various authors. The species is a well- 
known one and appears to be common in China. Bates 
records it from Japan (Trans. Ent. Soc. 1883, 232), and 
also informs us (Entom. xxiil, 1890, 212) that it occurs as 
far North as the Kiver Amur. Motchulsky’s C. aeneum. 
(Bull. Mosc. 1859, iv, 489) from the Amur may be the 
same species. 

2. Catascopus hardwicki (Trans. Linn. Soc, xiv, 1825, 
98, t. 3, f. 1). The type of this sj^cics, which is also the 
genotype, came from “ India,” and the only other example 
1 have seen, which bears no locality-label, is in the Hope 
Collection, at Oxford. The locality from which the type 
came is a little mysterious. Kirby says : ‘‘ The individual 
sped men liere described being transfixed by the same 
peculiar pin which Major-Gen. Hardwicke used for all the 
small insects that he collected in India (many of which 
he ga\’e to the late Mr. Marsham, at whose sale 1 purchased 
it), 1 think 1 am warranted in my conjecture that this wnas 
one of them. ’ We know that llope described a number 
of Carabidae takei^ by Gen. Hardwicke in Nepal, and there 
is some probability, therefore, that Kirby’s specimen came 
from the same locality. 

It was assumed by Dcjean (Spec. Gen. i, 1825, 329) and 
by Schmidt-Goebel (Faun. Coi, Biim. 1846, 81) that 
Kirby s spedes was identical with Wiedemann’s 0. [Car- 
ohms] facialis (Zool, Mag, i, 3, 1819, 165), which is far 
from being the case. Chaudfur in his two discourses on 
Cafmscvpms (Berk Ent. Zeit. 1861, pp. 116-23, and Rev. et 



Types of Oriental Carabidae, VM 

Mag. Zool. 1872, pp. 244-50) did not think it worth while 
to refer to the type of the genus. I give a detailed desciip- 
tion, as Kirby’s brief diagnosis appears to be tlie only one 
extant. 

Catascopus hardwicki. Length 9 mill. Width : head 
*2‘0, pro thorax 1*75, elytra 3*25 mill. 

Rceous, upper surface of head and prothorax dark blue, sides 
of elytra dark aeneous green, mouth-parts {except mandibles), 
femora, and trochanters brownish. Surface finely shagreeued. 

Head wide, shiny, finely rugose with faint puncturation, smooth 
on neck, biearinate on each side, inner ridge running forward to 
end of clypeal suture, frontal margin almost straight in middle, 
irith a fine short longitudinal incised line running backwards from 
its centre, its sides forming angular projections; clypeus smooth, 
emarginate, with a seta on each side, labrum porrect, rounded in 
front, with a small excision, eyes very prominent, mandibles strong, 
hooked at tipu 

Fro thorax a little wider than long, widest at a fourth from apex, 
slightly emarginate in front and bisinuate at base, sides bordered 
and reflexed, with pores at a third froni a|)ex and on hind angle 
(setae abraded), gently rounded in front, strongly and widely 
sinuate behind, front angles very little roimded, but not projecting, 
hind angles acute, projecting laterally, and a little reflexed, base 
bordered (except in middle); front transverse impression shallow, 
basal one deep, median line deep, forming elongate foveae at ex- 
tremities, reaching base but not apex, basal foveae deep, rounded, 
close to hind angles; surface shiny with fine cross wrinkles and 
extremely fine scattered pimcturation, the course of the front 
transverse impression finely rugose. 

Elytra short, square, parallel, about three times as long as thorax, 
shoulders well marked, margin finely bordered, sinuate at a third 
from base, obliquely truncate at apex, truncatiire slightly emarginate, 
outer angle quite rormded, inner angle narrowly truncate, extreme 
apex fairly sharp; striae almost impurietate on disk, strongly 
punctured at sides, 3 with three punctures at a fifth, a half, and 
four-fifths from base respectively, a short striole between 1 and 
suture, intervals smooth, the three inner ones fairly flat, 4 raised 
at base and again in middle, leaving a depressed area at about a 
third from base, which extends on to the adjoining intervals, 5 and 
0 narrower, the former carinate on its middle tlrird, 7 very narrow', 
carinate throughout, a marginal scries of large urn biii cate punctures, 
intertaipted in middle, one or two very long setae issuing from them 
(others probably abraded). 
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Underside (as far as it can be seen) smooth, prostemal proceea 
very finely bordered at apex, inetepisteraa elongate. 

The elvti'a dill’er in colour from those of C. facialis Wied., 
and the size is much smaller, head with two carinae on 
each side (instead of one}, front angles of prothorax less 
projecting, liiiul angles acute and projecting (instead of 
rigid), elytra slmvter. fourth interval depressed near base, 
outer angles of apical tnincature rounded instead of 
toothed. 

3. Hexagonia terminata (Trans. Linn. Soc. xiv, 1825, 
551). Kirliv'.s genus was subsecpiently described by 
Deji'iin (Spec. Uen. v. 1831. 288) under the name of Trigono- 
ihciifht. It has been dealt with by numerous authors, 
the hite.st nf whom. Chminandani Dupuis, gives details 
of tlic genus and a list of the species and their syiionymv 
(den. Ins. Jlexagoniinae 1913, 2). In this list we read, 
“ 19 f (Descrijition insuffisante) II. ferminata Kirby, etc.,” 
from whit'll the easual inquirer is left in some doubt whether 
file giMiotvpe belongs to the genus at all, Kirby’s descrip- 
tion is certainlv a very poor one, as was pointed out by 
Schniidt-doohei (Eaun. Col. Birm. 1816, 50), who discusses 
both genus and spec'ie.s at some length. Lacordairc (Gen. 
f'ol, i. 1851. Atl. t. 3, f. 1) gives a figure alleged to be 
TrigoiftKlaclghi terniDuila Kirby; iu the “Explication des 
planches,” liowcver, it appears correctly as T. ternnnafa 
])(']. (^ {crmiualis Mun. Cat.), an African species. 

'L'his type, like the last, w-as bought by Kirby at Mar- 
shaiii\s sale, and, as it was pinned in the same way, he 
assumed— probably rightly - that it came from India. 

I have vseon another example from Munshiganj (Bengal) 
ini lie Ihisu ('nllectio)i . and Mr, Yitalis de Salvaza has taken 
a tliird spoeimen at Vientiane in Laos. 

1 give below a fresh description of the species. 

Hexagonia terminata, Ijl. Length 9 mill. Width : head 
and prot borax 1'75, elytra 3'0 mill 

riceou.'), I)iisal two-lhinls of elytra, epipleurae of elytra, first two 
joints of anteimac, femora, trouluinteis, and ajiex of last ventral 
segment tcKtaeeous, margins of prothorax (nai'rowly), mandibles, 
middle of metastcnumi, abdomen, tiliiae, and tarsi reddish-brown, 
joints 3-11 of antennae fuscous. 

Head ilaf, wide, smooth, shiny, hexagonal, gradually contracted 
behind eyes for a distance about equal to their diameter, then sharply 
eonstriett'd into a narrow neck, which forms a peduncle; frontal 
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impressions extending from jiiid-eye level to the front margin of 
clypeus, gradually contraeted in front, and bounded outwardly by 
a ridge, area between them slightly depressed, clyi)oal suture well 
marked, front margin of clypeus faintly emurginate, a seta on each 
side, labrum truncate, G-setose; a narrow furrow running along 
inner margin of eye, widening behind eye and turning oblj<p]ely 
inwards for a short distance, just beyond its termination a large 
shallow pore. (These pores are no doubt aetiferous, as in other 
species, but the setae, as in the case of the front supra-orbital pores, 
have vanished). Mandibles small, sharp, eyes nuHlerately proiniiamt, 
front margin close to buccal fissure; antennae reaching base of 
thorax, setose from first third of joint 4, 2 very short, rest about 
equal, but 3 a little shorter and 4 a little longer than the rest. 

Prothorax more or less hexagonal, fiat, widest at two4ifths from 
apex, truncate in front and behind, front angles adjoining neck 
and quite inconspicuous, margin finely bordered, forming an obtuse 
angle a little before middle, strongly arcuate in front of this, .straight 
behind, but sinuate near hind angle, which is right, a (presumably 
setiferous) pore at side angle, none visible at basal angle; trans- 
verse impressions obsolete, median line deep and wide, almost 
reaching extremities, basal foveae elongate, a ridge limning iiisid(‘ 
border from near basal angle to near apex, leaving a more or le.'^s 
exidanate area between it and margin (coloured red), widest opjiosife. 
side angle; surface shiny, a little traiisveisc striation at .si(]e.s some 
coarse confluent punctures on base and basal foveae. 

Elytra parallel, rather flat, shiny, ba.^e bnnlei-ed, border forming 
an angle over interval 5, shoulders evident but ronndeil, margin 
sinuate before apex, striae punctate-striate, a scutellary .striolo 
Iietwcen I and suture, intervals flat, 3 with three pum'lures, one 
near ba,sc adjoining stria 3, second rather behind middle, and third 
not far from apex, both adjoining stria 2, 5 with a single puncture 
at a third from apex, marginal serie.s interrupted in middle. 

Underside smooth, prostemum and pro-cpisterna coarsely ])unclutc 
cxccjit in middle, metastonium lightly punctate at .sides, metepi- 
sterna very long and narrow, smooth, two pores at cadi side of 
last ventral segment a little removed from margin. 

Compared with H. bou-ringi Scliaum (Rerl. Knt. Zeit. 
18(13, 73 and 433, t. 3, f. 3) i r<jm Penang, this species 
ill addition to its quite different coloration (//. Imrrim/i 
being uniformly piccous) — has a narrower head, narrower 
frontal impressions, bounded b}' more obviotis ridges, 
prothorax much narrower and less contracted beliind, 
sides angular instead of rounded, stirlace less convex and 



m 


Mr. II. E. Andrewes on (lie 


less smoot h ; elvtra rather flatter, but the pores on intervals 
3 and 5 are identical. 


Vigors. 

One type only, viz. : — 

Craspedophorus (Panagaeus) tomentosus (Zool. Journ. 
1824, 537, t. 20, f. 1) = C. (Carabus) angulatus Fab. (1781). 

This species has already been referred to among the 
Fabrician types. 


W. S. Macleay. 

Macleay's ‘‘ Annulosa Javanica ” and the first volume of 
Dejean’s “ Species General des Coleopteres ” both appeared 
in the year 1825, tlie former during the summer (though 1 
have not been able to ascertain the month of publication) 
and the latter in September. Any doubts, however, 
regarding priority are set at rest by the mention of Macleay 
and the “ Annulosa Javanica ” in the “ Table Alphabetique 
des Auteurs, etc.,” at the commencement of Dejean’s book. 
Macleay’s work does not compare in magnitude with 
Dejean’s; he goes into considerable detail, however, in 
describing his new genera, and, although the descriptions of 
species are often verv short and imperfect, we have to thank 
him for making known many insects from Java, the 
entomological fauna of which must at that time have been 
almost unknown. It is unfortunate that the types of 
C'arabidae which he described have been so little studied ; 
1 hope by my remarks to make them rather better known. 

The collection of Cole opt era and other insects made by 
Dr. Hnrsfield in Java during the years 1812-181 7, and de- 
scribed in part, by Macleay, was deposited and remained 
for many years in the Museum of the East India Company. 
It was duri[ig this period that it was examined by Hope, who 
in his Coleopterist’s Manual (Part II, 1838) gives a few refer- 
ences to Macleay’s genera and species, and on plate 2 
figures six of the latter with anatomical details. In 1860 
it was removed to the British Museum, where it was 
certainly seen by Bchaum and possibly by Chaudoir. 
References to the collection in entomological literature are 
few and generally take the form of guess-work, Even 
Bates was not exempt from this, though the collection was 
known to and occasionally examined by him. 

I propose to go through Macleay’s genera and species, 
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ulYering such observations and additional descriptions as 1 
think may be of use. 

1. Craspedophorus (Panagaeus) cereus. The type is 
unique. No mention of the species seems to have been 
made until Chaudoir (Rev, et. Mag. Zool. 1869, 116) believed 
that he recognised it in a Javan specimen he had lately pur- 
chased, Nine years later, when he published his Essai 
monographique sur les Panageides (Ann. Sou. Ent. Belg. 
xxi, 1 878) all doubt had been resolved, and we find it figuring 
(l.c, 150) without query as “ Dischissus cereiis Mad.” The 
fourth tarsal joint of Macleay’s insect, however, is entire, 
and the genus to which it belongs is Craspedophorus, To 
prevent further confusion I suggest for Chaudoir’s species 
the name of D. ckaiidoiri. 

Craspedophorus cereus. Length 12 mill. Width 5 mill. 

Black, each elytron with two yellow spots, extreme apex of palpi 
jvllowish. Head square, coarsely punctured, middle of front and 
nock .smooth, frontal foveae fairly deep ; aritoTinac long and slender, 
joint 1=3, 2 = abo\it tAvodifths of 1, the remainder about two- 
thirds of 1 ; maxillary palpi long and slender, labials shorter, terminal 
joint (for the genus) not much dilated. 

Prothorax half as wide again as head, truncate at extremities, sides 
sharply rounded a little behind middle, where it is widest, with an 
extremely narrow margin— not rellexed ; front angles contiguous 
to neck, hind angles obtuse but not rounded, with a minute indcuita- 
tidii in the sides, just in front of them, forming a small right-angled 
lootli ; surface a little convex in the middle, Hat at sides, evt»n more 
Coarsely punctured than the head, transverse im [sessions obsolete, 
median line reaching margins, a fairly deep fovea on each side of tlm 
Ifiise, within w'hich is a furrow reaching nearly to the middle of the 
prothorax. 

Elytra half as wide again as prothorax, not very convex, a little, 
ililated behind middle, margin sijnm'^enear apex ; striae well marked, 
finely punctured, intervals finely and moderately closely punetim'd, 
though leaving the surface rather shiny; front spot extending from 
stria 4 to margin and beyond it on to the cpipleura, running a little 
obliquely towards the shoulder on intervals y and 9, extending 
furthest towards apex on 6 and 8, hind spot covering intervals 5-8, 
Itrojecting a little towards base on 5 and 6, and towards apex on 7 and 
Sterna and sides of first two ventral segments coarsely punctured, 
ventral surf ace generally finely punctured; metepisterna much 
longer than wide; front margin of ventral .segments cremilate; 
fourth tarsal joint simple. 
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Allk‘<l to C. bifasciahis Cast. ; head wider, antennae longer, 
prothorax flatter. !e.ss coarsely punctured, sides less sharplv 
rounded, hind angles more evident, elytral spots extending 
inwards to stria 4 only. 

2. Chlaenius (Lissauchenius) ruflfemoratus. The specie, s 
is figured on the plate (t. 1, f. 1). Put forward originallv 
by Maeleay as a subgenus of Panagnem, Ldssauchenim has 
now been merged in the genus Chlaenius, In his “ Mono- 
graphic des Chlei liens ” {Ann, Mus. Civ. Gen. 1876, 34) 
Cliaudoir retains the name for a small group comprising 
■\lacleav's species and his own 0. medioguttatus from India, 
eliuraetori.sed principally hy the slender labial palpi witli 
a widely dilated apical joint and an ovate prothorax. 
Maeleay considered his insect very near Chlaenius {Carabus) 
'fmticus Fab. (Snppi. Tint. Syst. 1798, 57), a species hitherto 
not satisfactorily identified, though Chaudoir (Mon. 65) ha.s 
some remarks on it. Wiedemann’s Panagaem ckalw' 
cephahts (Zool. Mag. ii, 1, 1823, 57), which Maeleay also 
mentions, belongs almost certainly to Bates’ genus Pristo- 
vuu'haerus (Trans. Ent. 8oc. 1873, 323). 

The type is iini(jne. Chaudoir describes in his Monograph 
(p, 35} a sy)eeimen from Siam, which he regarded as belong- 
ing to Maeleay s species. As I am not convinced of this, 1 
think it liest to give a detailed description. 

Chlaenius ruhfemoratus, Length 11 mill. Width 
3-5 mill. 


Black, head and timnix dark metallic green ; elytra very dark 
bine with a moderately large yelluw spot on each, the centre of which 
is at ahoiil tliree-fifths from base; femora {except apex) and hind 
troohiintcrs red, apex of mandibles, first joint of antennae, labial 
]«ilj)i ami apex of maxlllaiy palpi more or less tinged with red. 

Hoad shiny, long, coiitractod at neck, flatand smooth in front, with 
shallow fuveae, some l(ingit\idinal wrinkles near eyes, and a narrow- 
furrow along inargiiLs to behind eyes, vertex and sides of front finely 
and sparst'ly pnnctuied; eyp.s rather proniinerit; labmm a little 
eiuargiriate ; antennae with joint 1 — 3, 4 a shade longer (remainder 
wanting); last joint of maxillaiy palpi slightly dilated to middle, 
then cylindricfd to apex, wliicli is obliquely truncate; penultimate 
joint of labial palpi compressed and slightly curved, apical joint 
nearly us long as ptmnltiinate, at base .strongly but then graduallv 
dilated, flattened, subtruncate, and rather hollowed out at apex. 

Protlatrax narrow, not much wider than bead, elliptical with trun- 
cated ends, very little broader behind than in front, no sinuatioa 
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k'fore hind angle, side margins narrowly hordercd, flattened ont a 
little behind; all the angles obtuse but not rounded ; surface shiny, 
fairly strongly but not closely punctate, more sparsely on ilisk, 
though more closely along median line, the last named line and 
bounded, by the transverse, impressions, which are faint, basal foveac 
small but fairly deep, near hind angles. 

Klvtra rather more than half as wide again as protliorax, ovate, 
widest a little behind middle, shoulders strongly rounded, as also is 
the j\inction of the basal and side margins, the latter sinuate towards 
a|)cx; atriae deep, flnely and closely punctured, intervals convex, 
shiny, rather finely but not closely punctate, pubescence abraded 
except at sides ; the spot covers intervals 4-8, transverse, a little 
(iblique (outwards and backwards), the colour on interval 6 projecting 
a little towards apex. 

Underside shiny, prosternal process bordered, the whole of the 
sterna and episterna (except outer part of pro-cpisterna, and lower 
lialf of meso-episterna) rather coarsely but not closely punctate, 
first two or three ventral segments coarsely punetate at sides, the 
rest of the ventral auHacc finely and remotely punctate ; motepisterna 
much longer tlian wide, sidcate along outer margin ; margin of last 
ventral segment cmarginatc on each side, a deep setiferous punctui’e 
opposite the emargination, but some distance from the margin, 
bront femora ( ) toothed at base. 

No doubt V. rufijenmatns is closely allied to C. medu}gul- 
talus Chaud., and (J. orhicolUR Chaud., but until the types 
(if these two spceics arc available 1 cannot attempt any 
comparison. 

3. Chlaenius cinctus. Macleay identifies his species with 
V. cint^ius Kab. (see above) and C. ccdulhacnis ^Vied. (Zoul. 
Mag. ii, 1, 1823, 51), but it has little ndationship with 
eitlier — indeed Wiedemann’s species, which was redcscrihed 
by Redtenbacher (Reis. Novar. ii, Col. 1867, 9) under tlie 
name of Chlaenius hiigeli, is not a Chhenin.% at all. 
Macleay’s C. cinctvs = C.javamis Chaud. (Bull. Mosc. 1856, 
iii, 229; Mon. 115), and T strongly suspect that this will 
prove to be identical with C. cArcvmdafus Bnille (Bilb. Rev. 
Ent. iii, 1835, 283). If so. the species has a wide range, 
extending from In(iia and Ceylon to Indo-China, and south- 
wards to the large Malay islands. I have no records, how- 
ever, from China or Japan. 

4^. Chlaenius apicalis. In view of Wiedemann’s C*. 
dpicalis (ZooL Mag. i, 3, 1819, 166) the name of Macleay’s 
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species was changed by Gemminger and Harold to C, 
mdalm (Muri. Oal ' 1868, 222). The description is so short 
that I give a fresh one. 

Cblaenius mutatus Gemm. and Har. = api calls Mad., 

? (2 ex,). Length 15 mill. Width S'S mill. 

Black, head green, tliorax dull coppery-gree-nish at sides, apex 
of elytra, first joint of antennae, labrum, base of palpi, femora, tibiae, 
and hind trochanters yellowish, renlaining joints of antennae, coxae, 
and tarsi brown. 

Head longitudinally nigoee at sides, smoother on vertex, neck 
coarsely punctured and a little constricted; labrum aUghtly 
emargina te ; antennae with joint 1 short and tumid, half a.<j long again 
as 2, 3 a little longer than 1 + 2, and about half as long again as 
the .succeeding joints; palpi slender, last joint truncate. 

Prothorax one -third as wide again as head, very little wider than 
long (wider in o than widest at middle, equally contracted and 
truncate at extrc7nitie.s, uniformly rounded at sides without trace of 
simmtion I)efore hind angle, all the angles moderately rounded, re- 
fle.xed .side border very narrow, a setiferous puncture at one-fourtli 
from base; surface moderately convex, declivous towards front 
angles, finely and spai’sely punctured, more strongly and clo.scly 
to\v'ard.s base, which is longitudinally strigose in the middle, a sliort 
slight pubescence at sides; median line fine, not reaching margins, 
transverse impressions nearly obsolete, basal foveae rather shallow, 
rugosely punctured. 

Klylra not very convex, nearly half a.s wide again as pro thorax, 
widest a little beliind middle, mai>»in without angle at shoulder, 
slightly sinuate before apex, which is narrowly yellow, the colour 
extending forwards to a little beyond the sinuation; striae deep, 
minutely piimdured, intervals moderately convex, finely shagreened, 
smooth but with a row of punctures with short setae on each side of 
the striae, the two outside intervals and the apical area more finely 
punctured and w’ith a more evident pubeseonce. 

Undemido smooth, ventral surface minutely nigosc at sides; 
prostemnl process bordered; metepisterna and sides of metastemum 
with coarse shallow' punctures, the former half as long again as wide 
and witiioub external furrow, Front femora ((? ) without tooth. 

Closely allied to G, mmhodiemif^ Bates. Head narrower, 
more coarsely sculptured, neck a little mure constricted; 
thorax equally contracted at extremities, and more coarsely 
sculptured at base; elytral intervals more convex, apical 
yellow spot a little narrower, colour otherwise uniformly 
black. 
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5. Chlaenius quadricolor. This — one of the best-known 
species of Eastern Chlaennis — was originally described by 
Olivier {Enc. M^th. v, 1790, 314). Later on Dejean (Spec. 
Gen. ii, 1826, 339) described it under the name of Chhenhis 
orienlalis, and Laferte (Ann. Soc. Ent. Fr. 1851, 203) as 
Amhlygen^ius chlaenioides. Motchulsky’s Poeciloisivs laevi- 
collis (Bull. Mosc. 1864, iv, 348) is probably the same thing. 
It is a common species in India and Ceylon, Bates records 
it from Bhamo, and Mr. Vitalis de Salvaza has taken it in 
Indo-China. I have seen no examples from the Malay 
region, except Java. 

The Chlaenius [Carahns) tenuicollis Fab. (Syst. Eleuth. 1, 
1801, 185) mentioned by Macleay is an African species. 

6. Chlaenius micans. Maclcay considered his specimen 

identical with Carahns micans Fab. (Ent. Syst. i, 1792, 151) 
and probably also with Carabus analis Oliv. Neither of 
these species has been satisfactorily identified, and I do not 
know at present where the types are, or even if they are in 
existence. In any case I think 0. analis, which came from 
Senegal, may be excluded. Chaudoir (Mon. 62) thought 
0. micans Fab. might be the same thiiig as his C. hamifer 
(Bull. Mosc. 1856, iii, 209), but that C. Mad. (Mon. 

52) was a different species; in this latter view I concur, 
though the evidence furnished by Fabric-ins’ very brief 
description is inconclusive. With his original description 
no locality is given, but later on (Syst. Eleutli. i, 1801, 191) 
he mentions Bengal. As all the examples of Maeleav’s 
species which I have seen come from the IMalay region, J 
rt^descilbe it under the name of C. maeJeayi. 

Chlaenius macleayi = C. micans Mach, Length 11 
mill. Width 4 mill. 

Black, head and thorax dark green, clytm black with greenish 
rcncction, a comma-shaped spot at a[X‘X of elytra, two first joints of 
antennae, basal joint and apex of palpi, front margin of labrum, apex 
of ventral surface, legs (except coxae) reddish yellow; margin of 
thorax, coxae, and remaining joints of antennae and palpi l>rown. 

Head finely punctured, nearly smooth in front with faint longi- 
tudinal striation near eyas, frontal foveae moderately deep, labrum 
truncate in front, eyes prominent; antennae reaching a little beyond 
base of thorax, joint 1 — 4, a little longer than .1, twice as long 
as 2; last joint of palpi not dilated. 

Prothorax quadrate, one-thinl as wide again as head, a little more 
contracted in front than behind, truncate at extremitio.s, rounded at 
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sides, svitlKjiit trade (if sin nation before hind angles, which, like tbe 
front angles, are roiindetl; sides finely bordered, with a seta near 
base; .surface naxlerately convex, declivous towards front angles, 
fairly strongly Init nut closely punctate on disk, more closely at .sides 
of base, an irn'giilar rou' of punctures on each side of median line, 
wliidh i.s v('ry line and do(‘S not reach the margins, faintly pubescent 
n(‘!ir hind angles; transverse impressions very slight, a short longi- 
tudinal furrow (jn each .side of base, and rather distant from basal 
margin. 

Klytra not very convex, width compared with protliorax as 5 to 3, 
margin rounded at shoiikler, slightly sinuate before apex, striae fairlv 
rlenj», piiiidtureri, intervals rather tiat, very closely and fineiv 
punctate, the wl'ok' surface covered with a dense short gi’eykJi 
pube.scencc; apical ,<j)ot covering apex and running back narrowly 
to (lie Jiiarginal sinuation, wlicriec (leaving the margin) it extend.s 
baekward.s on inlcfViils 6, 7, and 8, and in front sends an arm inwards 
to stria 3. 

Underside .smooth, shining, prosternal process faintly bordered 
at api'.x, a few {Hinctiur.s on middle of prosternuin, mel:a.st«mum with 
u few coar.se punctiircs at sides, metepisterna nearly smooth, half as 
long again a.s wide, with a furrow along outer margin. Front 
femora ( Jj without tooth. 

The species is ovidenll}' extremely close t'O C. hihamatus 
Chnud.. hut i.s a little stualler than specimens in my collec 
tion W'liich f identify with Chaiidoir’s .species; the hind 
atigh's of prothovax tnorc evident, surface rather more 
close!}' punctured, elytra darker, apical spot smaller. 

In addif ion to tlie type there are specimens in the British 
.Miisikmii Collection from Borneo, labelled Sarawak,” 
” Sutigu-Suiiga.’' and ‘‘ Kuching.” tn these, the pro- 
lliomx is more contracted behind than in the typo, and 
file cl}ti'al spot is rather smaller- indeed, in one example 
it i.s reduced to only half the normal length, and does not 
nearly reucli the apex. As the species is apparently a 
variable one. it iiia\' prove that it is really identical with 
a, fnJmmtfus. but this can only be settled when the type of 
the latter is a-\'ai]ab]e for comparison. As Chaudoir’s de- 
scription is a siiort one, 1 shall In any ease have done no 
liarm in giving a fuller one. 

It may be worth while pointing out here that when 
0. bihanuflKs was described (Bull. .Alosc. 1856, iii, 210) 
Chaudoir said ho had received two examples taken by Capt. 
Boys in , India, and another from Tranquebar; 0, handfer 
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(].c. 209) was said to come from Java. In the Monoornpli 
(Aim. Mus, Civ. Oen. 1876, 62) he tells ns that ho has two 
examples of C. bihamatus from Java and one from ilon^- 
Ivoiiji, while C. hamifer now inhabits “ toute la presqu'ile 
Cisirangetiq^uc.” It is evddeiit to me tltat in 1850 he tran.s- 
posod the localities, but no word of this appears in the 
Monograph, where the necessary rectification is made. 

7. Chlaenius flaviguttatus = C. binotatus Dej. (Spec. (»en. 
ii. 1826, 302). The species has hitherto been known under 
the latter name, for wliich Macleav's must be substituted. 
Chaiidoir (Bull. Mosc. 1856, iii, 200) redescribed the species 
a.'? C, punctatvs, a name which Gcmminger and Harold 
clninged to puncticep^ (Mun. Cat. 1868, 224). Castelnan 
(Notes on Australian Coleoptera, 1867, 62) again described 
it as C. maculifer. A fonn from the Philippine Isla.nds, in 
wliich the spots at the apex of the elytra are mnch reduced, 
broken up into several small ones, or w^anting altogether 
was described by Eschscboltz (Zool. Atl. v, 1833, 26, t. 25, 
f. 8) as 0, guitatiifi. 

Tlie species is recorded from Java, Sumatra, and the 
Eastern Coast of Australia; the foi'in (jHitatus from the 
Philippine Is., New Caledonia, and New Guinea. 

<8, Catascopus elegans = C. facialis Wiod. (Zool. Alag. i, 
3. 1819, 105). Maolcay supposed his species to be the same 
:is Valdscnpus [Camhus) elegans Fab. (8vst, Klenth, i, 1801, 
C<dascop}is {Elaph'us) elegans Weber (Ob.s. Knt. 
1801, 15), but he was mistaken, Wiedemann's (J. fanalis 
came from Bengal, and Dejean (Spec, Gen, i, 1825, 329) 
redescribed it, also from a Bengal specimen {iesle- Chaudoir, 
bull. Mosc. 1850, ii, 352) sent to him by W'e.stcriuann ; later 
on (l.c. V, 1831, 452) he referred a Javanese specimen to tlie 
■same species. After examining a large number of specimens 
from all parts of the Ea.st, I have come to the conclusion 
that C. facialis W5ed., C. elegans 5Iacl., C. angidatm Chaud. 
(Her], Eat. Zeit. 1861, 117), and C. oxggonus Chand, (l.c. 117) 
are all the same species, The colour is variable, blue pre- 
dominating in India and a brassy tint in the .Malay region ; 
as a rule the prothorax has sharper hind angles, projecting 
a little laterally, in examples with a brassy colour, but there is 
no (|uestiou of a local race, as there is little constancy in 
citiior of these characters. The species is very common 
tlu'Diighout S.E. Asia and the Malay Archipelago. 

9. Pericallus (Catascopus) quadrimaculatus. Macleay recog- 
that this S 2 recie.s differed i]i several respects from 
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his Catascopns elegam, but it did not strike him that 
it belonged more properly to his own next succeeding 
genus, Castelnau redescribed it as Catascopus qiiadrisig- 
flatus (Ann. Sac. Ent. Fr. 1832, 392). Chaudoir proposed 
a new genus, Coeloprosopus, for the species (Bull. Mose. 
1812, iv, 840), but subsequently withdrew it (Berl. Ent, 
Zeit. 1861, 123}. The descriptions of Macleaj and Casteh 
nau arc both so short that I give a rather more detailed 
one. 

Pericallus quadrimaculatus, Length 6.25 mill. Width 
3 mill. 

Hea/1 nnrl prothorax metallic green, the former bluish on middle 
of front, elytra dull purple witli greenish reflections, each wth two 
yellow ,s[>ots; femora (except a|>cx), hind trochanters, and labrum 
rt'd; first joint of antennae, base and apex of palpi and mouth 
parts generally, a{>ex of femora,, tibiae, and tarsi more or less reddish. 

Head wide, finely and intricately wrinkled, longitudinally striated 
near (^yes; eyes large and very prominent; antennae long and 
slender, joint 1 thick = ff, 4 a little shorter, 2 shortest of all, 5-1 1 
e(pial in length and a little longer than 1. 

Protliorax small, much narrower than head (with eyes), more or 
le.ss quadrate, slightly transverse, a little cmarginate in front, ba.se 
truncate; .sides rounded in front, then strongly sinuate, with a 
seta at one-third from apex and .another at hind angle; hind angles 
acute .and projecting laterally, median line fine, forming a fovea 
at junction with front transverse iinpres.sion, which is faintly marked, 
and tlien just visible to front margin, nmre strongly marked towards 
base, hind transverse impression very deep, ending on each side in 
a deep fovo.a near basal angles; surface finely and transversely 
wrinkled, very fijiely punctate along front margin, basal area 
(l)etween the transverse impression am.l the margin) relatively 
smooth. 

Klytra rather mom than twice as wide as prothorax, 4 mill, in 
length, shoulders very square, a little wider behind middle, aj)ex 
widely and obliquely truncate, truncature a little einarginate with 
a small spine at both ends ; striae denp, rather faintly punctured, 
intervals convex, smooth, and finely shagreenod, third with 3 pore.s, 
1 at a .sixth fnjm b<a.se, 2 at two-fifths, 3 at tlirce -quarters, ninth 
with .some large punctures beaxing long setae, very noticeable at 
each end of tlie truncature; the front spot is small on intervals 4-C 
and tajHTs outwards (in some examples the colour spreads on to 
3 and 7), hind spot larger on 3-7 (sometimes 8), forming on 3-6 
a iiuirc or kss oval spot, the colour on 7 beginning and ending 
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jurtlicr towards apex, but overlapping tliat on 6. (If a series of 
s()ecimens ia examined the forni of both spots is seen to be very 

variable.) 

L'nderside more or less smooth, liead finely rugose at sides, 
ventral surface finely but not closely punctate, the last segment 
with two setae on each side, eniarginate in oj prostemal process 
horde rwi; inetepisterna long apd narrow, front tarsi o first 
three joints a little dilated, hi, seriate ly squamose beneath. 

A little smaller than P. tetrastigma Chaud. Apart 
from the quite different colour, P. qmdrimacxdahis has 
the head more strongly striated, prothorax shorter, elytra 
shorter, squarer at base, more widened out behind, with 
deeper striae, and hind spot generally nnich larger. 

Most of the examples 1 have seen come, like the type, 
from Java, but I identify with the species examples in 
the British Museum taken by Doherty in Perak and Siam 
(Kenoiig). 

10. Pericatlus cicindeloides. Figured on the plate {t. 1, 
f. 2). Brulle refers to it in Audouin and Brulle’s Histoire 
Naturelle (Ins. iv, 1834, 230), aiid Commandant Dupuis 
(Ann. Soc. Ent. Belg. 1913, 82) gives a table including this 
Species and its allies. Macleay thought his new" genus was 
allied to f^phodms Clairv., but this is not the case. There 
is a second specimen ((^) in the British Museum, also from 
Java. As there seems to be no detailed description 
extant, I give one as fol low's 

Pericallus cicindeloides, Lengili 10 mill. Width 
4 mill. 

Very dark brown; head and pro thorax (abovr and Udow ) dark 
blue, shiny (neck a little brassy in the type); clytni (including 
cpiplcurac) violet-blue, opaque; clypeus black, labrvim witli red 
margin. 

Head broad, smooth on neck, vertex, and middle of front, strongly 
l<»ngitiulinally striated at sides, and more faintly on clyjxjiis; eyes 
very prominent; joint 2 of antennae short, the rest nearly equal in 
length, 4 a little shorter. 

K'rothorax a little narrower than liead, very nearly as long as 
wide, strongly emarginate in front, truncate behind ; sides rounded 
in front, sinuate at some distance from hind angles, then straight 
to base, widely but not strongly reflesed, a (probably setiferous) 
puncture at one -third from apex fmd another at basal angle (but 
all tliD setae — if ever present — have disappeared on both sjKicimens) ; 
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front angles porrect, only a little bonded, hind angles right, strongly 
itdiexed; surface finely transversely wrinkled, front transverse 
impression ohsoleto in middle, forming a shallow furrow on each 
■side, hiiul traiisvei'sc impression deep, median line deep not reaching 
margins, an iiTcgular fuirow running forward on each side from 
the ends of tlie liasal transverfee inipi'ession and ending in a shallow 
fovea situated midway 1* tween the median line and the side 
margin, and at about one-third from apical margin. 

Elytra twice as wide as thorax, and rather more than twice as 
long, short, widened beliind, margin narrow but widened out in 
middle, triuicalc and cmarginate at apex, with a tooth (not aspire) 
at each end of the tnmeature; surface, finely shagreened, striae 
dco|), finfdy crcnulate, intervals raised, tiiird with 3 pores, 1 near 
base. 2 just kdiind onc-tliird from base, 3 at four-fifths, ninth with 
a few large (presumably setiferons) punctures, but the only seta 
visible (and that rjnc on the second specimen) is close to the external 
angle of the truncaturc. 

ljndersi<le smootli, shiny, liead finely rugose at sides, proslemiim 
and ventral surface finely and remotely punctate, prostemal proccs.s 
not bordert'd, metepistema long and narrow, last ventral segment 
with two setae on each side, the outer one oil margin, the inner 
one at some distance from margin. (Front tarsi in J with three 
finst joints slightly dilated, and hiseriately squamose beneath.) 

dosely allied to P. hmjicoUis Chaud., but without spots 
on the elytra, flt^ad wider, less constricted behind; pro- 
thorax wider, front angles more, hind anglers less prominent, 
surface flatter with deeper impressions; elvtra similar hi 
shape, but the apical jxirtion less pointed." 

II. Diplochila (Rherabus) polita. Herbst’s Carahus in- 
(licus (Fiiessly’s Archlv. V, ii, 1784, 138, t, 29, f. 11) seenus 
lo be the same species as Kabrieius’ Carabns 'polilun (Ent. 
Syst, i. 1792. MG), and was so considered both by Alacleay 
and Chaudoir (liiill. Mosc. 1802, i, 67). HerbsEs natne, 
however, lias never come into general use, perhaps from 
some doubt about the identification, tvbich I cannot at 
present resolve. Xiimerous references to the species will 
be found in entomological literature. 

The genus Rlienibus. under its French name, was first 
mentioned by Latreille (Mist. Nat, et Icon. Col. Eur. 1822, 
i. 85), but it was first described under its Latin name bv 
Dejean (Spec. Men. ii, 1826, 380). Meanwhile Germar had 
in 1824 applied the same name to a geiiu.s of Curculionidae, 
and Brulle’s name of Diplochila (Audouin and Brulle’s Hist. 
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Nat. Ins. iv, 1834, 407) now replacos it. (See lledel, Ca(. 
rais. des Col, du Nord de FAfriquo, 1897, 102 note (I).) 
Nietner’s Symphyiis unkohr (Ann. and Mag. of Nat. Hist. 
3, ii, 1858, 180) from Ceylon is probably the same speeios, 
but I have not yet traced the type. 

The species ranges from India to Indo-China. and 
southwards into Java, 

12. Dirotus subiridescens. The genus is fully described 
by Macleay, who thought it not far froiii Dolkhas, but it 
seems more closely allied to Rates’ genu.s Onychohdds 
(Trans. Ent. Soc, 1873, 329). The de.seription of the 
.species is so short that I am giving a fresh one. In addi- 
tion to the type ((^), there are two examples (<^9) 
from Java in the British Museum Collection, tlic 9 taken 
by Dr. Horsfield, the ex coll. Bo wring. 1 have seen no 
other specimens. 

Dirotus subirideseens, Length (inch mandibles) 9'r) 
mill. Width 4 mill. 

Figured by Hope (Col, Man. ii, 1838, t. 2, f. 1) : 1 shall 
refer to the figure in the couise of the description. 

Black, iridescent; maxillae, palpi, antainao (exc. joint 3), tro- 
cliariters, tarsi, and apex of femora and tibiae red -brown (the palpi 
rather lighter than the other parts); mandibles, labrum, and 
Joint 3 of antennae dark brown. 

Read smooth, not so wide nor so deeply sunk in the protliorax as 
shown in the fig., with shallow foveae between the antennae, clypens 
truncate, suture well marked, a setiferous pore, near front angles, 
labmrn slightly emarginate, with 0 setae, the outer ones l()nge.st; 
eyes rather flatter than shown in the fig,, two siipra-orbihil pore.s, 
the hind one distant from eye and rather beliind the hind margin 
of the eye; antennal joints approximately equal, except 2, whicli 
is half ns long as the others, pubescent from middle of 4 ; mandibles 
and palpi very long, penultimate joint of labials dustiuctly longer 
tlian in fig., m.axilke long (but shorter than mandibles) and hooked 
at tip, with a serrate inner margin (not shown in tig.), tlie teeth 
not very close together, buccal fissure very close to eye. 

Frothorax a little wider than head, much more contracted at 
the extremities than in fig., truncate at base, a trifle emarginate at 
aitex, front angles projecting a little, rather sharp, sides sinuate 
before base, liind angles right, side border very fine (apparently 
without setae); surface smooth, rather convex, declivous towards 
front angles, wdiicli are near to though they do not touch the neck, 
median line much finer than in fig., not quite reaolung margins; 

TRAN.^. ENT. SOO. LONP. 1919. — PARTS I, II, (JUI.V) L 
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transverse inipres.sions obsolete, slight longitudinal furrows near 
hind angles, basal aita faintly punctate. 

Elytra rather more tlian twice as wide as prothorax, rather square 
at shoulders, though widely round t'd, parallel to three-fifths from 
base, then rounded to apex wiUiout sin nation ; striae deep, smooth, 
a well-developed scuteilary striolc between 1 and suture, intervals 
convex, flatter on disk, third with H p(jres, 1 near base (adjoining 
stria ;i), 2 and 'i not far from apex (adjoining stria 2), ninth with 
some large umbilicafe pores, from which issue long setae (though 
those are largely abraded). 

Underside smooth, shiny, prostema] pmcess not bordered, met* 
epi.steriia narrow, bordered along inner njargin, a shallow furrow 
Hinning airing outer margin, ventral .suifaoe finely and remotely 
punctate, last segment, with two setae on eacli side in a row of 
sc-tiferous pores along hind margin in Tarsal joints smooth on 
iippersuifaw' ; in tlic hind tarsi joint 1 — 5, 2 = two-thirds of I — If 
-f- 4. I’ront tarsi of with three feebly dilated joints, clothed 
kmcath with scanty wliitc filamentous scales. Fourth joint in all 
feet of both .se.xe.s with a thin curved membranous apponda.ge on 
each .side btmoath, (“xtrmding underneath from apex to rather more 
than half the length of joint 5. Claws simple. 

As this is the only known species of the ^enus, I cannot 
compare it with any other, but I may say that superficially 
there is a strong; likeness between it and Bates’ PirantiJhtH 
fexw (Ann, Mus, Civ, Gen. 1889, 109), 

13. Colpodes briinneus. Fi<pirod iii the plate (t. 1, f. 3). 
Macleay’s specimen, the tj-pe. of a vast geiiiis, is the only 
cxam])le of the species 1 have seen. Macleay was quite 
riglit ill associating his new genus with ^phodrus and 
Anvhommus, In his i\Ionog:raph of the genus 
(Ann. 8oc. Ent. Fr, 1859, 359) Chauduir just mentions the 
genotype, but in his subsequent and much more extended 
“ Revision ” (Ann. 8oc. Ent. Fr. 1878) he ignores it alto- 
gether. Mr. Alluaud (Ann. Soc. Ent. Fr, 1916, 78} has 
recently drawn attention to Chaudoir’s Observations on 
the genus (i\Ton, 292), which I tliink woith quoting, as an 
amusing instance of his methods : “ On remarquera qiie 
j’assigne a mes Colpodes nne dent un peu variable mais 
toujours bien distiucte an fond de rechanexure du menton 
tandis qiie Mac Leay dit du sien ; mentum stnu simplice ; 
mais com me ies iiisectes recueillLs par Horsficld nc parais- 
sent pas avoir ete dans le meilleur edat, il est fort possible 
quo cet organe a ete tiial observe; si je me suis trompe, on 
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en sera quitte pour ne pas laisser 1ft iiom de Colpodes a 
I’espeec de Mac Leay.” Foituiiately the ineiUuiu has in 
reality a well-developed tooth, and Macleay may tlierefore 
rest at peace in Iiis grave, Nothing further having been 
})iiblished regarding the species, I give a fresh description 
()f it. 

Colpodes brunneus, $. Length 12‘5 mill. Width 4'5 mill. 

Dark brown, palpi, antennae from joint 4, and tarsi a. little 
!i)jtliter. 

Head smooth, wide, rather tumid, with deep frontal foveae, 
whieli are longitudinally striate, some faint irregular surface mark- 
ings on vertex, neck quite sinooth, clypeiis n itli a seta on each shie, 
labniin a little emarginate; eyes very small and very pruniincnt, 
antennae more than half as long as body, joint d a little longer 
than 4, slightly curved, a narrow ridge separating ete from buccal 
fissure; mandibles long, liookcd at apex, menlum with a strong 
t(K>th in the emargination, 

Pro'tliorax one -third as wide again as head, contracted rather 
more in front than behind, front margin .strongly, liiml margin 
sligiitly emarginate; sides rather widely but not strongly iTlIcxed, 
without visible setae, faintly sinuate before hind angle.s, which arc 
obtuse but not nlucli rounded, front angle.s porrcct, only a little 
rounded; surface rather Hat, with very faint transverse .striation, 
transverse impressions moderately strong, bounding u)cdian line, 
wliicli is not very deep and i,s interrupted in the middle (pei-haps 
an individual peculiarity), hind transverse im]iression ending on 
each side in a sliallow rounded fovea, from which a very shallow 
furrow runs parallel wnth the side up to the front margin. 

Elytra long, parallel, half as wide again as thorax; ba.sa] margin 
bisinuate, side border narrow’, slightly sinuate below shoulder and 
more strongly near apex, wlucli is niinutelj’’ dentate; striae moder- 
ately sti’orig, faintly creniilate, a well-developed scutellary striole 
iKHween I and .suture, intervals .sinootli, Hat on disk, more convex 
towards sides. Both elytra have ])in-holes tlirough them, but 
there are apparently three imnctures on interval 3, viz. 1 at a fifth 
from Ixise (adjoining stria 3), 2 just l.)efoi-c middle (in middle of 
interval), and 3 at three-fourth. s (adjoining stria 2); the punctures 
on interval 9 widely interrupfed in middle. 

Underside smooth, shiny, prostemal i)rocioss not bordered, met- 
e[)Isterna very long and narrow, .surface a little imcven, sides of 
ventral surface minutely wrinkled, last segment with two setae 
on each side. Tibiae not grooved on outer side, upper surface of 
tarsi grooved on both .sides, under surface clothed with dc]is(‘ yellow 
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hairs, fourth joint bilob«dton all feet, outer lobe longer in inter- 
mediate and hind pairs. 

I do not know of any other species with which I can 
usefully compare this, the swollen head, small but very 
prominent eyes, and iVehrhi-like thorax giving it an appear- 
ance unlike that of the other species of the genus known 
to me. 

11. Lesticus (Omaseus) viridicollis. A great stumbling- 
block to the entomologists of the early part of last century. 
Dejean (Spec, Gen. iii, 1828, 183) described a specimen 
wliicli he supposed to belong to Macleay’s species as Trigo- 
notoma midkoUis : this, however, i&sle Cbaudoir (Ann. 
Soc. Ejit. Belg. xi, 18G8, lol), belongs to a different genus 
aiid is identical with Bnillc’s Trigonotoym indka {Audouin 
and Brulle's Hist. Nat. Ins. iv, 1834, 333). Brulle also 
dcsciibed a Trigonotoma viridicollis (l.c. 333, t. 12, f. 5), 
which he took for Macleay’s species : this is identical with 
Lesticus buqueli Cast. (Et. Ent. 1834, 77). Some descrip- 
tive notes on the species have been made by Tcbitcherin 
(Jlor. Soc. Ent. Ross, xxxiv, 1900, 176). It is now fairly 
well known and seems to be confined to Java. 

In. Catadromus tenebrioides Oliv. Described by Olivier 
(Enc. Metli. v, 1790, 324) and subsequently figured (Ent. 
iii, 1795, 35, 17, t. 6, f. 67), this species does not need further 
comment from me. I believe it to be confined to Java. 

Madeay, in an “ Observation,” differentiates bis genus 
from Ommem, but thinks it allied to PlalysTm and Broscus, 
Without any near Eastern congeiiers, OultidTomus is related 
to the two first-named genera, but far removed from 
Brosem. 

16. ^icoelindus lelspaticus. The species is figured in 
the plate (t. 1, f. 6), but has not hitherto attracted atten- 
tion. Scliauni (see Berl. Ent. Zeit. 1863, 86) examined 
this insect at the British Museum, and expressed the view 
that it belonged to the genus Ahacelus. Cbaudoir (Bull. 
Mosc, I860, ii, 356) was sceptical about this, and quite 
rightly so, 

Bates {Ann. and Mag. of Nat. Hist. 5, xvii, 1880, 145) 
described a Ceylon species taken by Mr. G. Lewis as 
? Lagovus impuncMus^ and six years later (Ann. Mas, 
Civ. Gen, 1892, 365) be formed the genus Arsenoxemis for 
a species taken by Mr. Fea in Burma, to which be gave the 
nanic of A. JKirjxdoides. Tcbitcherin (Hor. Soc. Ent. 
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Ross, xxxiv, 1900, 476) drew attention to the fact that 
Bates’ Ceylon species also belonged to the genus Arseno- 
xemi^, and expressed surprise that Bates should jiot have 
detected this. Actually Bates' genus is identical with 
Macleaj^'s Dicoelindus^ and his A, harpaloides with 1). 
JeUpaticus, 

Macleay thought his geniis was connected through 
Miexocephalits with Dicoelus] tliese are American genera, 
regarding which I can express ]io opinion. Bates says 
that his Arsenoxenus is allied to Loxandras, No doubt 
Dkoelindns belongs to the group Fterostichini, but, as 
Bates points out, it differs from all members of that group 
in that the front tarsal joints of the ^ arc not dilated. 

In addition to Java, I have records from Palon, Bhamo, 
Tharrawaddy, and Rangoon in Burma, Jorhat in Assam, 
and Dacca and Sahibganj in J^engal. 

17. Amblystomus (Trechus) convexus. Macleay put this 
insect under Trechus with considerable doubt. He tells 
us that the unique specimen "was even then (1825) in such 
a bad state that he was unable to examine it for fresh 
geiieric characters. The species is, 1 think, the only one 
belonging to the genus Ambhistomm so far recorded from 
Java. I add wbat I can to Macleay 's description. 

AmWystomus convexus. Length 3 25 mill. Width : 
head ‘75, thorax 1*00, elytra 1*50 mill. 

Black, moderately shiny, irunith parts and leg.'f leddisli-brown. 

Head wide, snaootli, convex, frontal fovtvK! shallow, cly])cus 
eniarginate, only slightly asymmetrical ; eyes flat. 

Prothorax transverse, widest l>efore middle, a little emarginate 
in front, rounded behind, the sides of the base coining forward 
to meet the hind angles, which are obtuse ; .sides narrowly bordered, 
not sinuate behind; siiiface smooth, convex, rather flattened out 
near hind angles, transverse impressioiLs fairly well marked, median 
line faint. 

Elytra parallel, shoulders strongly marked, rounded beiiind 
without .sinuation near apex, striae faint and very faintly punctate, 
obsolete at .sides. 

The species resembles in form the example of Motchul- 
sky’s A. [HispaUs) fusmeens {Et. E]it. 1858, 23) frotn 
P. Walker’s Collection, now in the British Museum, but it 
is smaller and the hind angles of the thorax are less rounded. 

18. Gnathaphanus vulneripcnnis. Made ay’s gcnu.s has 
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been dealt with by Lacordaire (Gen. Col. i, 1854, 299). 
Chaudoir ( Ann. Mus.Civ. Oen. xii, 1 878, 503), and Mr. Sloane 
(l^roc. Linn, Soc. N.8,W. 1898, 456) ; it was also redescribed 
by W. Alacleay, jun.. under the name of Pachauchenhis 
(Trans. Ent. 8()C. N.8.W. i, 1864, 117). 

The species was figured by Hope (Col. Man. ii, 1838, t. 2, 
f. 2). Dejean described it (Spec. Gen. iv, 1829, 261) as 
Harpalus f^uhcostatuf!, and Boheman (Eng. Ees, Zool. Col. 
1861. 10) as P(ali/iiietopu,<i melanarius. It does not seem 
common anywhere, but has a wide range. My notes give 
the folkAving localities Ceylon, Kanpa (Central Pro- 
vinces). Dacca (Bengal), Sylhet, Burma, Indo-China, 
China, Philippine Is., Java, Borneo, and Celebes. 

Macleay thought that Harpalus thunbergi Quens. 
(Scliiinh. 8vn. i, 1806, 188 (note)) belonged to his gemis 
(hiafhaphanus, but it is actually placed in Dejean’s genus 
Platifuif'Uipus. 

19. Gnathaphanus (Harpalus) punctilahris. The type is a 
9. blit tiiere were in all 2 q-J and 2 5? in Dr. Ilorsfiehrs 
('ol lection. Macleay did mit realise that the species 
actuallv belonged to liis own new genus. 1 think it ex- 
tnnnelv likely that Dejean's Auisodadglvs jaran^is (Spec. 
Gen. iv, 1829, 146) will prove to be the same species. 
A\'a Iker HU bsecpientlv redescribed it (Ann. and Mag. of Nat. 
JIi.st. 3, iii. 1859, oi) as Harpalus dispdJens. Bates might 
have dispensed with the speculations he indulged in 
regarding the species (Ann. Mus. Civ. Gen. 1892, 327) by 
examining Macleay's type. 

The species is very common, and widely spread through- 
out S.E. Asia, ineluJing the Philippine Is. and the Malay 
Archipelago. Loth Macleay's and Walker’s descriptions 
arc very inadequate, and. although Dejeau’s is much fuller, 
1 am not (piite sure that his species is identical with 
Maeleav's, so 1 have de.scribcd it afresh. 

Gnathaphanus punctilahris, 0, Length 13 mill. Width : 
head 3’5, thorax 4'25, elytra 5'25 mill. 

Black, mouth-parts a little reddish; surface dull rather more 
shiny). 

Head convex, siw^oth, clypeal suture tine, but well markerl, 
ending in a small fovea, from which a fine line rims obliquely hack* 
tvards to the eye; cbq'ems with a setiferou-s puncture near the 
front angles; eyes niuderately prominent, antennae reaching well 
beyond base of pi'otlionux, 
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Prothorax flat, declivous towards front angles, moderately emar- 
ginate in front, truncate behind, widest before middle, sides narrowly 
bordered and gently rounded, with a large setiferous pore at one- 
third from apex, front angles a little, hind angles strongly rounded, 
though still quite evident; surface smooth, rather silky in ap|;)ear- 
ance, transverse impressions faint, median line fine, reaeliing 
extremities, a large flat round finely-punctate fovea on each side 
of base, the piincturation extending vaguely along margin towartk 
front angles. 

Elytra square at shoulders, nearly parallel, sinuate hefort? a{)ex, 
striae sharply incised, finely crenulate, a scutellary striole Ixitween 
I and 2, intervals only slightly convex, smooth, but finely punctate 
close to apex, 3, o, and 7 noth a row of punctures, third with 7 or 
S punctures all adjoining stria 2, fifth with about 0 adjoining stria 
5 in front and 4 near apex, seventh with about G adjoining stria 7 
and all on the apical half of the elytra, ninth with a row of large 
umbilicate pores, setiferous near l)ase and a|x?x. 

Underside shiny, smooth, prosternal process not bordered, with 
a few bristles at a2)ex; metepisterriu bordered at .si(Ic,s, imich longer 
than wide; last ventral segment with two sehie on each side at a 
little distance from margin (v), with one seta only on each side, 
actually on the margin {(J). 

Tarsi pubescent on upper surface, and densely clotlicd w ith hairs 
underneath; dilated joints of front tarsi in q wide, contracted at 
base, joint 1 smaller and more triangular than tlie others, joint 2 
largest; joint 5 with setae beneath. 

The species is very eloscly allied to G. (tcvlfwmm Bates 
(Ann. Mua. Civ. Gen. J892, 328) from India and Burma, 
ilind angles of tliorax more evident, as are the pores on 
intervals 3 and 5 of the elytra (in G. aadipennis there are 
no pores on 7), and the situiatiou at the apex is less 
deep. A point wluch Bates does not mention is that, 
whereas in G, aCAdipennis there are two marginal pores 
on the prothorax, one at a third from apex, the other 
at a fourth from base, G. pimctilahris has ordy the 
front one. 

20. Platymetopus (Harpalus) punctulatus, Jlacleay left 
this insect in the genus Harpalus because it was such a 
poor specimen that he could not determine the generic 
characters satisfactorily. The description being very 
inadequate, T give some further particulars. 

Platymetopus punctulatus, Length 8 mill, '\\7dth 
3-5 mill. 
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Very tlark bnnvn, ^vith an aeneous tinge over the upper surface; 
legs (except coxae), ha.se of antennae, and mouth parts red. The 
upp' V surface was no doubt closely pubescent, as in allied species, 
lidt tlii.s pubescence lias largely worn away. 

Head wide, very sliort, convex, closely and finely punctate 
Ihruiigiiout, f rental foveae shallow, eyes rather flat, antennae 
.stout, reaching bu.se of prothorax. 

Protborax transverse, about a third as wide again as bead, rather 
Hat, but declivous towards front angles, emarginate in front, nearly 
straight licbind, widest a little before middle, sides gently rounded ; 
front angles fairly sharp, hind angles obtuse but not rounded; 
surface rugose-punctate, punctures fine but with many coarser 
ones in addition, transverse impressions obsolete, median line 
sharply incised, but extending over less than a third of the lengtli, 
and mtlier nearfT )>ase than apex, basal foveae wide and shallow. 

Elytra about one-fourth as wide again as protliorax, sides gently 
rounded and sinuate before apex, punctate-striate, intervals flat, 
cldsely punctate, the odd ones a little wider than the even ones, 
iiintb itli large sliallow punctures, more numerous towards apex. 

V'lHlcrside shiny, more liutdy and much less closely punctate 
than the upper surface, ventral surface with an elongate depression 
in middle near base, penultimate and antepenultimate segments 
finely bordered behind. Tarsi pubescent on upper surface; the 
. fremt and intennediate tarsi □ are narrowly dilated, and apparently 
clothed with wliitisli scales, but their condition does not allow this 
to be seen at all clearly. * 

There is a second specimen in the British Museum Col- 
lection, also from Java, which I think belongs to the 
.same .species; in this there is a seta on the margin of the 
protliorax at one-third from apex, which is not visible in 
the type. 

I liave compared the type with a specimen taken by 
Mr. liCwis in Ocylon and determined (1 think rightly) by 
Hates, a.s I\ {Ophonm) miilis Nietn, (Journ. As. Soc. 
Hengal, 18oT, ii. 150). The two species are very much 
alike, but the Javan insect is a little smaller, the front 
margin of the jirothorax is le.ss emarginate, and the angles 
therefore ]es.s evident, the surface is more rugose, especially 
mi di.sk, and the median line much shorter (though this 
may be an individual peculiarity), the odd intervals of 
the elytra are relatively wider, and arc not more convex 
than the even ones, 

21, Hypharpar (Amara) tricolor. Macicay’s three species 
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of Anar a have nothing to do with that genus, which is a 
imlaeaictic one. His A. tricolor is the $ of Hypharpax 
lateralis, and I shall refer to it again under that species. 

22. Gnathaphanus (Amara) subolivaceus. 

23. Gnathaphanus (Amara) subaeneus. 

There is one example of each species. I sec no reason 
to doubt their identity, and I give a description below. 

Gnathaphanus subolivaceus, Length 8 mill. Widtli : 
head 1’75, prothorax 2-75, elytra 3‘25 mill. 

Gnathaphanus subaeneus, Length 7 mill. Width : 
head 1-50, prothorax 2*25, elytra 2-75 mill. 

Black- brown, upper surface dark aeneous, rather shiny; fnmt 
margin of clypeus and of la brum, palpi, joint 1 of antionnae, tro- 
chanters, tibiae (darker at ajx*x), and tarsi reddish. 

Head smooth, convex, clypeal suture fine, ending in a minute 
puni'tiform fovea, around which tlie surface is slightly dcprcsswl ; 
eves moderately prominent; antennae reaching just beyond base 
of pro thorax, 

I’ro thorax smootli, more or less quadrate, rather flat, a little 
emarginate in front, truncate behind, a little narrower in front 
tlmn behind, all margins bordered, but the border is obsolete in 
the middle of front and hind margins ; sides gently rounded, without 
sinuatioii, a (presumably setifercus) pore at one-tliird from apex, 
front angles rounded, inconspicuous, hind angles obtuse, a little 
rounded; surface smooth, transverse iiupressions and median line 
veiy faint, a shallow fovea on each side, which is minutely 
punctate. 

Elytra rather short, with well-niarked shoulders, margin obtusely 
angulate at shoulder, sinuate before apex; striae well marked, 
impunctate, a scutellary slriole between 1 and 2, intervals flat on 
disk, more convex at sides, almost carinate near apex, 3 with twi> 
or three punctures near apex, the odd intervals (especially 3) wider 
near apex than the even ones, 9 witli a row of large umbilicate punc- 
tures, internjpted in middle, and a few smaller ones mingled with 
them. 

Underside smooth, proatcmal proa'ss not bonlemd, a few stiff 
hairs at apex, metepistema elongate, bordered, last ventral segment 
with one pore on eacli side close to margin. Tarsi pubescent on 
(Upper surface, clothed beneath with a dense brush of hairs; four 
dilated joints (cJ) iu both front and intermediate tarsi, joint 4 
emarginate, joint 1 in front legs equal in length to the other joints, 
but a little narrower and more triangular, jdint 1 in intermediate 
legs half as long again as the other joints, in hind legs 1 = 2 3; 
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front tibiae with two or three minute bristles on outer side close 
to a|x;x. 

G. snhdenea differs only from G. mbolivacea in beititr 
smaller, and in having a prothorax a little longer, a Hftle 
narrower, and with hind angles a little less rounded. I 
cannot doubt, however, that the two species are identical. 

Closely allied to 0. imj)rejisi'pennis Cast., thorax narrower, 
basal foveae and median line much less marked; elytra 
rather more shiny, striae shallower, third interval onlv 
with punctures, and these only two or three in number 
towards apex. 

24. Dioryche torta. Figured by Hope (Col. Man. ii. 
18:18, t. 2, f. 4), 1 think Macleay is probably right in sup- 
})osiiig that CamhuH fiacilahris Fab. {Suppl. Ent. Syst. 
1798, o9) belongs to this or an allied genus, though 1 do 
not know the Fabrician type. Hope took the same 
view (Col. Man. ii, 18:38, 90). Motchulsky (Et. Ent. 185"), 
■l:3) put the specie's under the genus Platymetopus. 

The .s[)ecinien of 1). lorla is unicpie in the Museum col- 
lectinn, and as it is the type of a considerable genus, 1 
luive described it in some detail. I have in my collection 
a single specimen, also from Java, given to me by Mr. 
Sloaiie. 

Dioryche torta, J. Leiigtli 7 mill. AYidth : head l-oO. 
prothoru.v 2-20, elytra J'OO mi]]. 

Black, shiny, upper surface brassy, labrum dark browTi, palpi 
and yellow, nnlennau reddish. 

Hoad wide, .shiiiv, finely punctate, clypeus emaiginate, IcaviiiK 
the basal Jiicniljranc of tlie labrum exposed, clypea! suture fairly 
deep, ending in a punctiform fovea, from wliich a fine line runs 
oliliiimd.v back\\ards towards the eye; eyes ratiier Hal, iimiidible.s 
short and very strong. 

IVUhorax transverse, not very convex, declivous to front angles, 
ratluT .strong]}’ einarginate in front, nearly straight behind, widest 
Ix'toro middle, sides rounded in front then quite straight to hind 
angles, (indy liordercd, the border extending a little way from 
each angle along the front and ba.sal margins, a setiferous por(^ 
at a third from ii])ex, front angles rather sharp thougli rounded, 
hind angles obtuse, not much rounded ; surface shiny, finely but 
not closely punctate, front transverse iiiipre,ssion very shallow, 
liind one rather deeper, median line fine extending between them, 
a large shallow fovea on eacli side of the base, which is more c]o.sPly 
puncUlU: than the general surface. 
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Elytra fairly short, with well-marked shoulders, at wliich the 
border is distinctly angled, margin strongly sinuate before a]>ex; 
striae well marked, impunctate, a long scutellary striolc between 
] and 2, intervals flat, narrow and convex towards apex, where the 
odd are a little wider than the even ones, very finely but not closely 
[Hinctate, 3, 5, and 7 with a series of about 15 larger purietures, on 
;{ adjoining stria 2, on o adjoining stria D, and on 7 adjoining stria 
7, 8 a little carinate tow^ards apex, 9 wide — especially behind where 
the sinuation occurs and where there are two or three very large 
punctures. 

Lhiderside smooth, shiny, prosternal process not bordered, metepi- 
stema long and narrow with a furrow on inner side; last \'entral 
segment with two setae on each side, both on the margin and widely 
distant from each other. Tarsi smooth on upper surface; front 
and intermediate tarsi with the first four joints narrowly dilated, 
and apparently clothed wfith scales beneath; 1 cannot, iiowever, 
see this as clearly as, from his figure, Hope must have done. 

In the fig. the ligula and labial palpi are badly doin*; 
the, former is very narrow, with two bristles (one lias dis- 
appeared), and it i.s enveloped by tlie paraglos.sae, wliieli 
arc glabrous, truncate in front, with the angles rounded. 
The penultimate joint of the labial palpi is plurisetose. 

Pktymeiopiis amoenus was described hv Dejean (Spec. 
Con. iv, 1829, 73) from Java, and Rates identified with it 
a number of specimens from Bengal and Burma, .some of 
which are in. my collection. These insects are evidently 
closely allied to D. torta, but I doubt their identity with 
it, and 1 am not convinced that Bates’ determination 
is correct. I think probably D. forta ^ P. amoeiuts. and 
hope to elucidate this later on. Meanwhile I prefer to 
compare Maeleay’s species with D. {Selenophonis) colom- 
bensis Nictn. (Journ. As. 8oc. Bengal, 1857, ii. 151). Size 
larger, colour very similar — though a little more coppery; 
head much larger compared with protborax ; lattei' a 
little more convex and much more roughly sculptured; 
elytra less elongate, striae deeper, intervals more .strongly 
punctured. 

As I have maintained both the genera PlalynielopKs 
Diary che, hitherto treated as synonyms, T ought perhaps 
to say a word or two about them. Lacordaire (Gen. Col. 
i, 1854 , 300) made Plahjmetojms the genus and Dioryche 
(which he spells inaccurately Dyoriche) the synonym. 
Gemminger and Harold (Mun. Cat. 1868, 287) reversed Un.s 
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process, and in doing so aroused the ire of Bates (Ttans. 
Ent. 8oc. 1873, 271). I regard the genera as distinct, and 
am glad to find that Mr. T. G. Sloane takes the same view ; 
I note, too, that Mr. Alluaud (Bull. Soc. Ent. Fr. 1917, 321) 
seems to have come to the same conclusion. The two 
genera have a very different appearance, but the head, the 
mandibles, mentum, palpi, etc., are very similar : on the 
other hand, there is a striking difference in the paraglossae. 
^vhich does not seem hitherto to have attracted attention. 
I give a brief synopsis : — 

Dioryche. Ligula small, bisetose, surrounded by the paragIo.sKae, 
which are glabrous and just meet above it, at which point there is 
an indentation, their front margin truncate, the angles rounded; 
inentuni edentate; jicnultimatc joint of labial palpi plurisetosc; 
upper surface brassy in colour, glabrous, elytra with seriate punctures 
oji one or more of the odd intervals j upper surface of tarsi glabrous. 

Platymetopus. Ligula, mentum, and labial palpi as in Dioryche. 
paraglofiKae with more rounded sides, from wliich project on each 
si{Ie () or 8 stiff bristles; upper surface very dark, densely pilose, 
elytral intervals without seriate punctures ; upjjer surface of tai-si 
]>iIosc. 

Among the species originally included by Dejeari in the 
genus Plaiymffopus, there is only one [P. amoenus) which 
belongs to Dioryche. 

25. Hyphaereon reflexus. Hope figures this species (Col. 
Man, ii, 1838, t. 2, f.5), but T can find no further references 
to cither genus or species. 

Macleay’s account of his genus is incomplete, and T 
therefore give a few further details, though I have not 
been able to dissect the mouth-parts as 1 should like to 
have done. 

Ligiila of medium length, a little widened at apex, bisetoso; 
par.aglos.sue narrow, divergent, a little longer than ligula, which is 
free at a[>cx; last joint of raaiillai'y palpi tapering, rounded at 
apex, second and fourth joints equal, third a little shorter; last 
joint of labial palpi a little shorter than penultimate, which is pluri- 
setose; mentum with a short rounded tooth (not acute, as in both 
description and illustration), at base of which are two setae; maxillae 
curved and sharply pointed, with a row of dense hairs on inner 
margin; mandibles long, curved, and pointed. 

Hyphaereon reflexus, P. Length 7 mill. Width : head 
L3, prothoraK 2’0, elytra 3'0 mill. 
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Pit<!h black, slightly iridescent; antennae (excejit 1st joint) brown; 
margins of labrum and clypeus, joint 1 of antennae, palpi, maxillae, 
mandibles (except apex), apex of elytra and abdomen, and legs 
reddish -yellow, femora rather hghter. 

Head smooth, rather small, labrum truncate, with a few large 
scattered punctures, olypeus truncate, bisetose, suture very fine, 
frontal foveae deep, continued as a fine line towards the eye; eyes 
moderately convex, not reaching buccal fissure ; antennae pubescent 
from middle of joint 3, joint 2 about half as long as 3, joint 3=1, 
the others a little shorter. 

Prothorax transverse, widest a little before middle, emarginate 
in front, truncate behind, finely bordered throughout except in 
middle of front margin; sides rounded, more contracted in front 
than behind, narrowly but fairly strongly reflexed in front, more 
widely behind, a setiferous pore rather before middle, none at basal 
angle; front angles rounded, hind angles a little obtuse, with a 
minute sharp tooth at apex; disk smooth, convex, and highly 
jwlished, transverse impressions and basal foveae shallow, a fine 
median line hardly reaching base or apex, whole basal area densely 
punctate, middle of front margin finely punctate. Elytra smooth 
and glabrous, rather more than two and a half times as long as 
prothorax, nearly parallel, the border angled at shoulder and slightly 
sinuate near apex; striae well marked, iiiipunctate, a scutellary 
striole between 1 and 2 ; intervals flat, more convex towards apex, 
a series of half a dozen small pores on third interval, adjoining stria 2. 

Abdomen smooth, prosternal process not bordered, metepisterna 
not much longer than wide, smooth, bordered; ventral segments 
with a shallow basal impression on. each side near margin, a seta 
on each side of median line, the two setae rather close together on 
last segment and a little removed from margin. Tarsi smooth on 
upi)er surface, joint 1 of front tarsi a little shorter than 2 1 - 3 |- 4, 
tiind tarsal joints long, 1 = 2 -i- 3. 

In Hope’s figure the head is too big and too wide, the 
eves are too prominent, the prothorax is too much rounded 
both in front and behind, the reflexed margin — which 
should be specially indicated at the hind angles is hardly 
ooticcable ; the apex of the elytra is a great deal too inucli 
rounded, and the whole of it appears to be of a uniform 
dull red tint. Actually the extreme hind margin is tinged 
with red, the colour extending backwards some little way 
along striae 7 and (especially) 8. 

I know of no other insect to which I can profitably 
fonipare this one. 
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2G. Hypharpax lateralis, = H. (Harpalus) dentipes 

Wicd. (Zool. ii, 1, 1823, 54). Hope has giveji a 
Bjfure of the ^ ii, 1838, t. 2, f. 3). It was \m 

doubt the different appearance of the sexes, which l(;d 
Maelcav to describe the 9 Amara tricolor (see above). 
PicdtonbachcL' described the species again (Reis. Novar. 
Zoo!, ii. ('f)I. 18()7. 14, t. 1, f. 7) under the name Sagrae- 
merns Javan ns, and further remarks have been made on 
it })y Dr. Vetli (Tijds. v, Ent. liii, 1910, 305). The genus 
extcTtds to Australia, and has been discussed by Chaudoir 
(Ann. Mils. (.'iv. Den, xii, 1878, 496) and Mr. Sloanc (Proc. 
Linn. Hoc. X.S.W. 1898, 450). The species is apparentlv 
(•(rti fined to Java. 

27. Anaulacus sericipennis. Figiired on the plate (t. L 
f. 4). Loth this and the succeeding genus are very closely 
allied to Dejean's genus Masoreus (Spec. Gen. iii, 1828, 
536) : further remarks on it have been made by Schauin 
(llerl. Ent. Zeit. 1863, 76), and Chaudoir also discu8se.s it 
in Ills “ Etude iiionugraphiqiie des Alasoreides, etc.^^ (Bull. 
Mosc. I87t), iii, 12 and 25). 1 have seeji no other example 
of the .s|)ecies. of which I will give some further description. 

Anaulacus sericipennis, C* Length 6 mill. Width : head, 
1'3, prothorax 2d, elytra 2 ’5 mill. 

BJac'k, sliiny, surfaon of elytra opaque silky; two spots on each 
elytron, leg.s (e.vo. tarsi), palpi, and joint 1 of antennae ycllow-rcd; 
border of prulliunix, apex of abdomen, tarsi, rest of antennae and 
mouth-parts reddish. 

Head wide, smooth, convex but flat on disk, clypeal suture very 
faint ending in a minute pore, clypeiis a little einarginate in front, 
a setiferous jxjre at each front angle, frontal impressions obsolete, 
lahrum C-.seto.se; eyes jirominent, hemispherical, one supra-ocular 
pore; antennae short and compact, hardly reaching base of thorax, 
joint I stout, twice a.s long as 3, wliich is a little longer, while 2 is ii 
jit lie shorter tlian the remaining joints. 

Prothorax rather more than twice as wide as long, flat, convex 
at sides, eniargiiiute and a little bi.siniiate in front, basal margin 
gently rounded and bisinnate in middle; moderately contracted in 
front, very little behind, sides finely bordered, with half a dozen 
large jxns's within the border, from which issue long bristles, one 
of thein being on the border exactly at the basal angle; surface 
smootli, transverse impressions obsolete, nicdiau line fine, some faint 
longitudinal wrinkles along base, a sliort fine impressed line on eacli 
side, nearer middle than side margin. 
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Klytra short, shoiilders very square, base exactly equalling base 
of prothorax, obliquely truncate, almost rounded behind, the trun- 
tatui-e (of each elytron) almost straight; striae obsolete, but visible 
oil the coloured spots, where traces of punctures can be seen, sutural 
jitria more evident towards apex, close to which is a setifeious 
umbilicate poi e, while just in front of this stria 8 is for a short distance 
strongly impressed, interval 9 with a row of large nmbilicate pores, 
interrupted in middle, no doubt setiferous, thougli nearly all the 
setae have vanished; surface very smooth and silky. Front sjiot 
laiger than hind one, in the form of a short blunt spcarlicad, directed 
towards, but not quite reaching the shoulder, and extending to a 
little loss tlian onc-lhird from base, hind margin tridentate, not 
reaching cither side margin or suture; hind spot about half the size 
of fiujit one, transverse, extending over intervals 4-8, widest 
externally, projecting furthest forward on 6 and 8, and cmargimite 
behind. I am not able to detect any pores on interval 3. 

I nderside smooth, prosternal process bordeicd betivccai coxae, 
but only faintly at apex, which is glabrous ; last ventral segment with 
a seta on each side, close to margin. Front tarsi with joint 1=2 
■ .3 r 4, intermediate tarsi with i shorter tlian 2 -i- 3 4, hind 

tarsi wanting; front tibiae with half a dozen stout spines on outer 
margin, intermediate and hind tibiae with a row of bristles on 
outer margin. 

A good deal narrower tlLari^./a.s‘rjV/f?^9,Schni.-Gocb.(Faiin. 
(bi. Birin, 1846, 89). Head and i)rotli()rax very similar, 
but ill A. fasciotm the short sulci on each side of the base 
of the prothorax are broader and shallower; further there 
are only two setae along the border, one at a tliinl from 
apex and one on the border at basal angle. In A. fas- 
cidtus, too, the eh'tra are wider, and the striation is more 
evident, while the yellow markings, which are not in the 
form of spots, cover the whole of the basal area and the 
i^ides of the apex. . 

28. Aephnidius adelioides. Figured on the jdate 
(t. 1, f. 7). For further information consult 8chaum (Berl, 
Knt. Zeit. 1863, 76) and Cliaiidoir (Bull. Miwc. 1876, iii, 
n and 15). The species is a common one and has a wide 
latige; it was redescribed from Queensland by Mr. T. G. 
8loane under the name of Masoreus australis (Proc. Linn, 
^oe. X.8.W. 19<,)4. 535). 1 have records from all ])arts of 
die Fast, from India through 8. China to Japan, and south- 
wards tliroug'h Indo-Ghina and tlie Malay Arcliipelago to 
Australia. 
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29. Coelostomus picipes. Figured by Hope (Col. Man. 
ii, 1838, t. 2, f. 6). Nothing further has apparently been 
published regarding this genus or species, and as both 
names replace later ones, 1 must go into some detail. 

Under the name of Drirnostoma striatocolle (Spec. Gen. 
V, 1831, 747) Dejean described a species from Senegal, and 
identified with it another example he had received frtnu 
the “ Indes Orientales.” A new species was described bv 
Nietrier from Ceylon (Ann. and Mag. of Nat. Hist. 3, ii, 
1808, 178) as Drirnostoma ce^lanicum, and in the year 
following Motchulsky (Et, Ent. 1859, 34, t. 1, f, 6) described 
a new^ genus and species under the name of Stoimnaxm 
sml'plipennis. Two years later Boheman (Eiig. Res. Zool. 
Col. 1861, 13) published liis Drimosto'ma rujipes from China. 
In 1872 there appeared a memoir by Chaudoir entitled 

E.s3ai monographique sur les Drimostomides ” (Ann. Sue. 
Ent. Belg, xv, 1872), in which Stomonaxus was admitted as 
a genus, and strialicollis Dej. appears (p. 13), accompanied 
by the folio wdng synonymy D. rujipes Boh., D. marginale 
Walk. (Ann. and Mag. of Nat. Hist. 3, iii, 1859, 51), 
S. sculpiipennis ? Motch., and D. ceylanioum Nietn. 
Walker’s species, as 1 shall mention later, belongs to quite 
a different genus. I think very likely S. sculpiipennis 
Motch. = D. ceylanicim Nietn., and both may prove to 
be identical with D. rufipes Boh,; I have, however, no 
means at present of determining this. Bates (Trans. Ent. 
Soc. 1873, 283) records S. striaiicollis from Japan, and later 
on from various other Eastern localities. Tchitcherin 
described S. japonicus (Hor. Soc. Ent. Ross, xxxii, 1898, 
14) also from Japan, and two years later (l.c. xxxiv, 1900, 
262) published a paper in which he pointed out (1) that 
Bates’ Japanese S. striaiicollis actually belonged to his 
S. japomeus ] (2) that De jean’s 8. striaticollis from Senegal 
differed from the Asiatic species, which in his view should 
bear the name S. rufipes Boh. 

I find that Boheman’ s species (though I have not seen 
the type) is identical with Macleay’s, so that a further, 
perhaps the final change to be made is the substitution of 
Coelostomus for Stomonaxus and picipes for rufipes. 

The species is widely distributed throughout S.E. (Con- 
tinental) Asia, but the type is the only specimen I have 
seen from the Malay Islands. Tchitcherin, however, 
records a local forniffrom Borneo under the name of 
Stomonaxus Lorneeusis (l.c, xxxii, 1898, 13, and xxxiv, 1900, 
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203), Chaudoir informs us (Col, Nov. i, 1883, 39) that the 
species occurs in Australia, 

30. Clivina sabulosa. Putzeys did not know this species 
(Mori, des Clivina ct genres voisins, Mem. Liege, ii, 1840, 
o77), but he rightly supposed (Revision generale des 
Clivinides, Ann. Soc. Ent. Belg. x, 1867, 119 (note)) that 
it belonged to his ?o6rt?(7-group. I h<ave not been able to 
identify it with any other described species, so I give .some 
further details. 

Clivina sabulosa. Length 6 mill. Width Lo mill. 

Brown, shiny, head and thorax a little darker than elytra, tij) of 
mandibles black, palpi testaceous. 

Head flat and smooth on vertex, a small .shallow puncture in tlic 
middle, and a longitudinal furrow at each side near eye, bounded 
outwardly by a ridge, neck constricted, clypeal suture well marked, 
clypeus moderately emargiiiate, without any angle in the middle, 
jsiirface a little uneven near angles, otherwise fairly smooth; the 
median portion of the clypeus is a little in advance of the rounded 
lateral parts, and separated from them by a deep notch, a smaller 
notch separating them on the other side from the frontal jilatcs, 
frontal impressions very deep; labrum truncate, mandibles short 
and strong but acute, antennae not quite reaching ba,se of pro- 
thorax, last 8 joints moniliform, surface of men turn very uneven, 
.side lobes truncate in front. 

Prothorax quadrate, a little wider than head, slightly narrower 
in front than behind, bordered at base and sides, the latter slightly 
.sinuate, with a seta at one-third from apex, a small tootli with a 
second seta marking the hind angles, a strong groove running along 
the margin between the two setae; .surface smooth, convex, some 
rather faint punctures on disk at each .side, a furrow separating the 
general surface from the middle of the basal border. 

Elytra elongate, about as wide as thorax, punctate-striate, with 
a long scutellary striole, intervals smooth, convex, 3 with four 
well-marked pores, 8 carinate at shoulder and apex; first three 
striae free at base, marginal channel carried round shoulder to ha.so- 
of . 0 , which joins 4, inner striae not continued to apex, a narrow 
smooth shiny apace being left between their teiminatibn and the 
<i|ucal portion of stria 7. 

Underside coarsely and confluentiy punctate, more coarsely on 
head, less so on ventral surface, which is smooth in the middle of 
the base, prostemum finely channelled in front of coxae, two setae, 
placed close together, on each side of margin of last vent ral .seg- 
ment. Front femora strongly dilated, but (excluding the projecting 
'tRAX.S. ENT. SOC. LOND. 1919. — TARTS I, II. (JULY) M 
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trocihanter) with only a small tooth on inner margin near apex; 
front tibiae sulcate, strongly digitate, but without any smaUer teetli, 
though the margin is a little dilated behind the digitation, intri- 
raediate tibiae with a strong spine, at about one-third from a])ex. 

I have compared the type with an example from Ceylon, 
determined bv Bates as C. ehngaiula Nietn. (Journ. As. 
8oe. Beng. 1856, V, 390). 

Macleay’s species is very similar, but lighter in colour, 
the Avhole surface of the head much smoother, joint 2 
of the antennae wider and longer, thorax less parallel, 
puncturatioa similar, but no transverse atriation, elytra 
shorter. 

31, Scarites semicircularis. Chaudoir was unable to 
identify Macleay’s species (Mon.des Bcaritides, Ann. Sor. 
Eiit. lielg. xxiii, 18^^), 127), but T feel no doubt that his 
own *S. subjyroductuH (Mon. 90) from Siam is the same species. 
1 have seen no other specimen from Java, but Mr. Lesne 
(-Miss, i^avie lOOJ, Col. 63) records the species from 
Cambodia, and Mr. Vitalis de SalvaJia has in recent years 
taken it commonly in Tonkin, Laos, and Annam, 

Maeleay thought liis species might he Wiedemann’s 
Smrifes pumfuni (Zool. Mag. ii, 1, 1823, 38), which comes 
from Bengal and not from Senegal as indicated; this 
seems very unlikely. I find that Wiedemann’s description 
agrees very well with Cliaudoir’s Disiickus {Taeniolobiis) 
jnincticoUis (Bull, Mosc. 1855, i, 47), which ought in that 
case to take the name of D. pimchm AVied. 

32. Distichus (Scarites) Indus. Identified by Macleav 
with Olivier’s *SVo/'(7cs‘ indvs (Eut. hi. 36, 1795, 9, t. 1. 
f. 2). This was an error, as the insect belongs to Motchiil- 
.sky's genus Dislkhus (Et. Ent. 1857, 96). No other 
Disllchns is recorded from Java, and the nearest species 
seems to be Chaudolr’s D. dicaelm (Mon. 52) from Singa- 
pore, Maclcay’s insect does not quite agree with Chau- 
doir’s dc.scription, so I give a fresh one under the name of 
D. nmiemfi. 

Distichus macleayi. Length (inch maud.) 12 mill. 
Width 3 mill. 

Black, shiny, base of antennae, palpi, mid legs more or less dark 
red. 

Head quadrate, with the front angle.? rounded, middle of front 
and a small area near front angles smooth, all the rest of the surface 
inoluding the shallow frontal impressions longitudinally striate, a 
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few punctures behind at sides, extending on to the neck, which is 
otherwise smooth ; clypeus a little emarginate in middle, with two 
short teeth at the ends of the einargination, and two minute 
pnitubenmces in the middle of it, labnun with 3 setsie and a 
median tooth, mandibles large, flat, a little striate on upper surface, 
the inner carina running straight from base to apex; eyes small, 
enclosed behind by the genae, which project outwards to the same 
level as the eye, antennae short, almost moniliform, not reaching 
biise of prothorax. 

Prothorax a trifle wider than head, emarginate in front, widest 
just behind front angles, which are rather sharp and projecting, 
gradually narrowed to hind angles, which are faintly dentate; sides 
bordered, a seta at a fifth from apex and another at hind angle, 
basal margin bordered ; front transverse impression deep, ratlier 
distant from margin, median line well marked, not reaching extremi- 
ties, but joining the front impression ; surface smooth, base finely 
rugose. 

Elytra as wide as prothorax, parallel, dentate at shoulder, striae 
well marked, crenulate, no scutellary stride, intervals smooth, 
3 with a large setiferous puncture at two-thirds from base and 
another close to apex, 8 and base finely and densely acicuiatc, 
marginal row of punctures close and uninterrupted. 

Underside, except along median line, finely and densely punctate ; 
paragenae both emarginate and dentate, prostemal jjrocess not 
bordered, metepisterna elongate, two setae on each side of last 
ventral segment; front tibiae with two extra denticnlations, 
intermediate tibiae with a strong spur near apex. 

Macleay’s insect is evidently related to OhaudoiUs 
D. dicaelitSy of which I have not seen an example. The 
latter, hojvever, is smaller, has a sharp prominent tooth 
at the hind angle of the pro thorax, which is finely punc- 
tured instead of smooth, while the sides of the base are 
apparently punctured instead of rugose. 

33. Mochtherus (Dromius) tetraspilotus. Macleay per- 
ceived that his insect did not accord very well with the 
genus Omnium. He thought it allied to Cmahus nolulalm 
U. (Syst. Eleuth. i, 1801, 201), a species now to be included 
in the genus Craspedo’pkorus, and therefore far removed 
from Drotnitis. The genus Mochlhenis is due to Schmidt- 
Uoebel (Faun. Col. Binn. 1816, 76), and it is dealt with 
Mil by Bates (Ent. Month, Mag. vi, 1869, 71), and by 
Wiaudoir in his “ Mernoire sur les Coptoderides ” (Ann. 
‘Sue. Ent. Belg. xii, 1869, 240). The species is widely 
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distributed and much described, as will be seen from the 
following synonymy : — 

Dmmius ieJmspilotus Mach, Ann. Jav. 1825, 25. 
Thympterm lelrawtnts Dcj., Spec. Gen. v. 1831, 448. 
Mocktherus angnlaftis Sebm.-Geob., Faun. Col. Birin, 
1816, 76. 

ramgaem retractm Walk., Ann. and Mag. of Nat. Hist. 
3, ii, 1858, 203. 

Cyrtopierus quadrhwtafm Motch., Bull. Mosc. 1861, i, 106. 

It is spread over the whole of the Indo-Malay region, 
including Tndo-('hina, and extends to Christmas Island; 
I have, however, seen no examples from China or Japan in 
the north, or from New Guinea or AustraUa in the south. 

31. Colpodes (Lamprias) ruficeps. The species belongs 
to Macleay's own genus Colpodes, a circumstance he did 
not detect. Plschscholtz (Zool. Atl. ii, 1829, 6, t. 8, f, 3) 
provided for it a new genus, which he named Loxocrepis. 
Hrulle (Aiidoiiin and Bmlle’s Hist. Nat. Ins.iv, 1834, 325, 
t. 12, f. 2) adopted Kschscholtz’s name, but applied it to a 
diilerent species, viz, DicranoncMS amahilis Chaud, (Arm, 
Soc. Ent. Fr. 1859, 350 (note) and 359). Bates quite 
misconceived Macleay’s species, and followed Brull4 ; the 
various refeTencei} to Colpodes ruficeps Mach in Bates* works 
(Trans. Ent. Soc. 1883, 263; Ann. and Mag. of Nat. Hist. 
5, .xvii, 1886, 147 ; Ann, Mus. Civ. Gen. 1892, 376) must 
all be read as Dicranoncus amahilis Chaud. Bates com- 
mented on the species freely, and blamed Chaudoii — quite 
rightly— for confusing with it Schmidt -Goebehs Euphpies 
cyanipennis (Faun. Col. Birm. 1846, 52). Chaudoir, how- 
ever, knew Macleay’s species, and refers to it correctly 
both in his “ Monographic du gente Colpodes ” (Ann. Soc. 
Ent. Fr. 1859, 318), and in his subsequent “ Revision des 
Colpodes (Ann. Soc. Ent. Fr. 1878, 376), but he did not 
know the genus Fupb/nes, and even went so far as to pro- 
pose the new name of schnidti for Schmidt-Goebel’s species 
(Mon. 360), Chaudoir gives a full description in his Mono- 
graph (p. 318), and I need not therefore give a fresh one. 
Eschscholtz’s example was taken at Manilla. Apart from 
the type, all the examples I have seen came from India 
and Ceylon, and Macleay himself remarks that the species 
appears to be less common in Java than in India, 

35. Callida (Lehia) splendidula. This species is not intro- 
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diiccd by Macleay as being identical with Carabus splen- 
didulus F., blit they are in fact the same, and it seems to 
be only a coincidence that Macleay gave liis specimen 
the name already employed by Fabricius. Macleay sup- 
posed that his species was closely allied to Wiedeniauirs 
Lebia marginalis (Zool. Mag. ii, 1, 1823, 60), for which a 
new genus Promecoptera was proposed by Dejcaji (Spec. 
(Ion. V, 1831, 443). I have not at present beeii able to 
identify Wiedemann’s species, but it cannot be ver\' closely 
connected with Macleay’s, which has pectinate claws ajid 
a cleft fourth tarsal joint — characters which are not 
presented by PTomecoptera marginalis. 

The following references seem worth noting down : Fab., 
Syst. Eleuth. i, 1801, 184; Dej., Spec. Gen. v, 1831, 341; 
Schm.-Goeb., Faun. Col. Birm. 1846,32; Motch., Et. Ent. 
1855, 51; Chaud., “ Monographie des Callidides.” Ann. 
8oc. Ent. Belg. xv, 1872, 113; Bates, .4nn. Soc. Ent..Fr. 
1889, 283; id,. Ann. Soc. Ent. Belg. 1892, 233; Lesne, 
Miss. Pavie 1904, Col. 81; Maindron, Ann. Soc. Ent. Fr. 
1905, 334. 

The species has a wide distribution throughout theindo- 
.Malay region, including South China, Tn do -Chin a, and the 
Philippine Ts. 

36. Orthogonius pieilahris. This genus, named by 
Dejean, was first described in the “ Anmilosa Javanica,” anil 
must accordingly be attributed to Macleay. 0. picilabi-is ^ 
0. feimrat'ns Dej. (Spec. Gen.i, 1825, 281), but Macleay ’s 
name has priority. Chaudoir in his “ Essai monographique 
suT les Orthogoniens ” (Ann. Soc. Ent. Belg. xiv, 1871, 122) 
gives priority to Dejeau, but he recognised that the two 
descriptions referred to the same species. In addition to 
Java, it is recorded by Chaudoir from Penang and Malacca. 

37. Orthogonius brunnilahris — 0. (Carabus) acrogonus 
Micd. (Zool. Mag. i, 3, 1819, 167). The species ^vas also 
described by Dejean (Spec. Gen. v, 1831, 398) under AViede- 
niann’s name, and its identity wdth Macleay’s species is 
referred to by Chaudoir in his Monograph (l.c. 104). It 
appears to be peculiar to Java. 

38. Orthogonius alternans. Macleay believed that his 
species was identical wnth 0. {Plochionus) alternans Wied. 
(^)ol. Mag. ii, 1, 1823, 52). Chaudoir mentions Macleay’s 
citation (l.c. 102), but expresses no opinion. The species 

Orthogonius allied to 0. oUeTnans Wied., witii elvtral 
intervals alternately wider and narrower, seem to me 
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variable, but after comparing Macleay’s type with Wiede- 
mann’s description, and examining a number of specimens 
from different localities, I think the species are distinct, 
and for Macleay’s 1 propose the new name of 0. nmcl-eayi. 
To settle the matter beyond doubt, it will be necessary to 
wait till Wiedemann’s type is available for examination. 
Maclcay’s species seems to be confined to Java. Wiede- 
mann’s is recorded also from Burma, Indo-China, and the 
Philippine Is. 

Orthogonius macleayi. Length 18 mill. Width : head 
3'2;j, prothorax 4 '5, elytra 6‘25 mill. 

Dark brown, ventral surface and mouth-parts a little lighter. 

Head wide, intricately wrinkled, more lightly behind and more 
dcejyly in front, a small smooth space in the middle of front, just 
behind which are two short impre.ssed longitudinal lines (possibly 
individual), frontal impressions rather concealed by the strigosc 
surface, clypeus tnmeate in front, its surface raised in the middlp 
behind, suture deep; labrum porrect, b-setose, a litUe raised at 
side margins; eyes projecting, two supra-orbital setae; antennae 
short, stout, just reaching base of prothorax; ligula bisetose at 
apex. 

Prothorax sliglitly convex, much wider than long, truncate in 
front, a Little bisinuate behind, bordered in front and at base, 
explanate at sides, more widely belund, sides rounded, more so in 
front than behind, so that the front angles have disappeared, but 
the liind angles are merely obtuse and rounded; front IransvtTsc 
impression weakly, hind one strongly marked, median line faint, 
basal foveae deep; surface rather finely transversely wrinkled, 
more coarsely along base, longitudinally strigose along the front 
transverse impression, explanate side margin uneven. 

Elytra parallel, square at shoulder, a deep impression on each side 
in front of base of stria 4, margin rounded at apex, punctate-striale, 
a scutcllary striole between 1 and 2, joining 1 behind ; odd intervals 
much wider than even ones, 2 w'ith a single row of punctures reacli- 
ing middle, 4 irregularly but thinly punctured up to two-thirds from 
base, 6 more closely punctured (roughly in two rows) up to three- 
quarters, 8 with an irregular row stopping at two-thirds, 3 with 
two large scLiferous punctures near apex adjoining stria 2, 5 with 
two or three large setiferous punctures near base, 7 — which is very 
narrow— with a row of about twelve setiferous punctures extending 
along its entire length (the setae on these are very conspicuous), 
9 witli an uninterrupted row of large punctures, some of which 
certainly have small setae. 
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LTnderaide smooth, prostemal process bordered, metepisferna 
smooth, elongate, ventral surfiU3e with a small callosity on each side 
of last segment near side margins, two setiferous foveae on each side 
of anus. Front tibiae dilated at apex into a strong external tooth, 
joint 4 of tarsi bilobed in all feet, spines on hind tibitie short and 
strong but not spathulate, claws pectinate (but hind ones waaiting). 

(.’ompared with Macleay’s type, the examples of 0. alfer- 
tmns Wied, which I have seen are darker and more eloiigato, 
the hind angles of the prothorax more rounded, the even 
intervals of the elytra — especially 6— more finely and 
nuich more closely punctured, 7 with only half a dozen 
setiferous punctures. 

39. Drypta lineola. Named Do jean, this species is 
here described for the first time by Macleay. Dejean 
described it subsequently (Spec. Gen. 1 , 1825, 184) and tlie 
name has hitherto been ascribed erroneously to him.. It 
is a common species and often referred to in entomological 
literature; it varies a good deal and several local forms 
have been described, among which I may mention D. rirgafa 
Gbaud. (Bull. Mosc. 1850, i, 31), which extends over Burma, 
S. China, and Indo-China, and D. pkiUppineusis Chaud. 
(Bull. Mosc. 1877, ii, 2G2) from the Philippine Is. Bates’ 
h. jnjjonica (Trans. Ent. Soc. 1873, 303) is closely allied, 
hut seems a fairly distinct species. Following Macleav’s 
description is an “ Observation,” in the course of which 
he indicates aji Australian species under the name of 
0, mtsiralis this may, perhaps, also raiik as distinct. 
Iti its various forms the species is spread all over 8. hi. Asia 
and the Malay region. 

10. Desera (Drypta) unidentata. Described later on by 
King (Jahrb. 1834, 53) under the name of D. coelcslina. 
Both descriptions are so inadequate that 1 give a more 
detailed one. The species is apparently confined to Java. 

Desera unidentata. Length 11 5 tnill. Width : head 
i f!, prothorax i-4, elytra 3 5 mill. 

Dark blue, elytra blue- black ; femora (except ajwx) and trochanters, 
palpi, antennae (joint 1 at base only, joint 3 at base aiul ai)ex) re<I; 
tiiamlibles and tarsi brown; apex of femora, tibiae, joint 1 of 
antennae (except base) and a ring round joint 3 black. Covered 
throughout with short grey pubescence. 

Head elongate, rather flat, closely, coarsely, and conflucntly 
punctate, with a very small, smooth area in middle of front, neck 
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amoolh, clyi^eal .suture fine, labrum with front margin arcuate, 
two large j>ores with long setae at each end, a smaller one on ea{ h 
side in the middle, mandibles strong and elongate, “palpi very long 
and slender, last joint securiform and obliquely truncate, iimdi 
larger in the maxillarios than in the labials, jpint 1 of antennae very 
long— 2 to 6 (about) taken together, eyes prominent, distant 
beneath from buccal fissure. 

I’rothorax nearly twice as long as wide, more or less cylindrical, 
widest at middle, densely and coarsely punctate, more coarsely 
than head, punctures strongly confluent at sides; sides nearly 
parallel, moderately constricted at a third from base, side margin 
well marked in middle only. 

Klylra elongate, shoulders strongly rounded, a little widened 
towards apex, wlierc truiicate/outer angle with a short strong tooth, 
sutural angle fairly sharp but not toothed ; punctate-striate witli a 
long Bciitellary striole between 1 and suture; intervals closely 
punctate, the pujicturcs much finer than on head and prothorax. 

I'nderside shiny, more finely punctured, and with finer pubescciKC 
than upper side; last ventral segment apparently with one large 
setiferous puncture, on each side, but owing to the puncturation and 
pubescence this is not easy to see. Joint 4 of all the tarsi strongly 
bilobod; claw',s finely pectinate. 

Colour bluer and darker than in D. genicvJaia Klug (Jahrb, 
18.31, 52), without any brassy tint, and with black tibiae. 
Head, prothorax, aiid elytra all longer, surface rougher 
and more strongly punctate throughout, outer angle of 
truncaturc dentate- not merely sharply angled, joint 1 
of antennae relatively longer. 

In an “ Observation ” Macleay incidentally describe.s 
Desera longkoUis, another species hitherto attributed to 
Dejean (Spec. Oen. i, 1825, 185). The description, it is 
tnie, is a slender one, but it must stand. He also adds 
quite truly that Wiedemann’s Dryptafavipes (Zool.Mag. ii, 
1, 1823, fiO) is a distinct species; its locality, however, is 
N. India, not Brazil. 

41. Pheropsophus (Aptinus) occipitalis = P. fuscieollis Dej. 
(Spec. Gen, i, 1825, 306). Although Macleay’s description 
was the earlier, the specie-s has always been known by 
Uejean’.s name, probably because Chaudoir, in his “ Mono- 
graphic des Brachynides ” (Ann. Soc. Ent. Belg. xix, 1876, 
42) wrongly identifies P. ompitalis with Dejean’s P. jnw- 
7ius (1 c. 30o). Mr. G. J. Arrow' (Trans. Ent. Soc. 1901. 
204) first pointed out the identity of P. occipitalis and 
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y. fascicollis, though he was not then able to rletermine 
tlie question of priority. 

Very common in India, Ceylon, and Burma, this species 
extends through the Malay Peninsula to Java and Ihunco, 
but I have seen i^o examples from Siam or Indo-China. 

Macleay discusses the genera Aptimu and Brachynm, 
i)ut Pheropsophts, to which his species belongs, was not 
described till eight years later by Solier {Ann. Soc. Ent. 
Fr. 183-3, 461). 

12. Planetes bimaculatus. Macleay placed his genus 
between Tarns Clairv, (— Cymindis Latr.) and Hellm 
Bon., but it is not very closely related to either genus, and 
Bates I think is light (Trans. Ent. Soc. 1873, 304) in putting 
it near Galerita. Nietncr Tedescrihe<l it (Journ. As. Soc. 
Beng. 1857, ii, 141) under the name of Heieroglossa, but 
his H. bimaenlata (l.c. 144) is another species, identical 
with P. n/ficeps Schaum (Berl. Ent. Zeit. 1863, 81), I 
have seen specimens from Java, Sumatra, Burma, Siam, 
aiid IndO'China. 

Bates (l.c.) identifies Japanese specimens with this 
species, and it is one of the few cases in whicli lie tells us 
he has consulted Macleay’s types. I am unable to agree 
with his identification, or with Pntzeys’ (Compt. rend. Soc. 
Ent. Belg. 1875, 52) or Heyden’s (Deutsch. Ent. Zeit. 1879, 
329), and have recently described the Japanese and Chinese 
species, of w'hich I have seen a good many examples, under 
the name of P. pn net {ceps (Ann. and Mag. of Nat. Hist. 9, 
iii, 1919, 480). 

In an “ Observation ” Macleay refers to several other 
species, which he supposes to be allied to his. Carabus 
Fab.(Syst.Elcnth, i, 1801, 192) is a Stricfia, and Helluo 
(listactus Wied. is probably a Creagris; neither of these 
comes very near Planetes. 


Hope. 

The types of Oriental Carahidae described bv Hope and 
preserved in the British Museum may be divided into 
three groups, of which the first is the most important. 

(1) In the Zoological Miscellany 1831, p. 21, Hope 
published a “ Synopsis of the new species of Nepaul 
Insects in the collection of Major-General Hardwicke.” 
This synopsis was never amplified, and the descriptioiis 
are extremely meagre, seldom exceeding a couple of lines. 
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As a result the species arc little known, and have seldom 
been referred to by subsequent writers, except occasionally 
with a mark of interrogation. General Hardwicke's 
Collection was fui-tiinately bequeathed to the nation, and 
all the types of the Carabidae in question (with one 
exception) are at South Kensington. 

I propose to go through the various species comprised in 
this paper in the order in which Hope mentions them, and 
add such comments and descriptions as appear necessary. 

1. Desera nepalensis. The genus was indicated rather 
than described by Hope (Col. Man. ii, 1838, 105). The 
name never came into general use, and was supplanted 
by Schmidt-Goebd’s genus Dendrocellus (Faun. Col. Birm. 
1846, 24), which held the field until during the last few 
years Hope's name was reintroduced by Commandant 
Dupuis, and as the older name should stand. 

Hope's species w'as identified by Chaudoir (Rev. et. 
Mag. Zool. 1872, 102) with his D. ruyicolUs (Bull. Mosc. 
1861, ii, 516), a name designed to replace D.fiavipes Schin.- 
G(jelj. (not Wied.) (l.c. 24), With this view I do not agree, 
and I think Dohrn (Stett. Ent. Zeit. 1879, 457) was prob- 
ably right in identifying D, nepalensis with D. discolor 
Schni.-Coeb. (l.c. 24). Bates later on (Compt. rend. 8oc. 
Ent. Belg. 1891, 336) identified, as D. discolor some speci- 
mens taken in Bengal and Assam, but wnthout attributin'^ 
them to Hope's species. There are examples in the Britisli 
Mirseurn from Manipur as well as Nepal, and Mr. R. Vitalis 
de Salvaza has recently taken specimens at Chapa in 
Tonkin. I have also in my collection specimens from 
Madurii in S. India. As Schmidt -Goebel's description 
is good, I need not add any description of my own. 

2. Scarites geryon ^ S. sulcatus Oliv. (Ent. iii, 36, 1795. 
7, t. 1, f. 11). A well-known insect, the habitat of which 
extends from (.'entral India, through Assam, N. Bunna, 
Indo-China, F()riiio.sa, and E. China to Korea. Chaudoir 
in his ‘‘ Monographie des Scaritides ” (Ann. Soc. Ent. 
Belg. 1880, 81) gives a note to this species, recording a 
small local race from Java; of this I have seen no examples. 

3. Broscus (Percus) nepalensis — B. (Cephalotes) punctatus 
Dcj. (Spec. Cen. iii, 1828, 431). Dohm (Stett. Ent. 
Zeit. 1879, 458) seems to have suspected the identity of 
these two species, and I have no doubt about it. Originally 
described from the Sinai Peninsula, tlie species ranges from 

through Arabia and Mesopotamia, to N. India. 
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Bates (Scient. Results of Sec. Yark. Miss. 1891, Col. 4) also 
records ? Yarkand and China. In all probability B. Iim~ 
l)ottis Ball (Bull. Mosc. 1870, iv, 327), and B. bate.^i Seni. 
(Hor. Soc. Ent. Ross, xxv, 1891, 276 (note) ) belong to this 
species. B. davulianus Fairni. (Ann. Soc. Knt. Belg. 1888, 
7} is a well-marked local race found in Yunnan and at 
Hong-Kong. 

4. Calosoma indicum. The type of this species cannot 
be traced, but I have little hesitation in identifying it 
with C. orienluh Chaud. (Ann. Soc. Ent, Fr. 1809, 368).-'*' 
ChaudoiFs specimen came from Bengal, and Bates (Scient. 
Results of Sec. Yark. Miss. 1891, Col. 3) identifies exarnplp.s 
from the Sind Valley and Kashmir with ChaudoiFs species. 
My own records are aU from N. India. 

The species only differs from C. chmense Kirby (Trans, 
linn. Soc. xii, 1818, 379) in its rather darker colour, and 
shorter elytra; both of them— along with various other 
described species— are little more than local forms of 
C. maderae F. (Syst. Ent. 1775, 237), of which the type 
is in the Banks Collection, 

b. Carabus wallichi. The type agrees with Fairniaire’s 
description of his C. indicus (Bull. Soc. Ent. Fr. 1889, 15), 
and I feel little doubt as to the identity of these two 
species. Bates (Compt. rend. Soc. Ent. Belg. 1891, 324) 
records a single specimen taken b}' Berc Cardon at Konbir 
(Bengal). There are examples in the British Museum from 
Mungphu (British Sikkim), and Fairmaire/s specimen came 
from Darjiling. 

(i. Cblaenius nepalensis — C. (Diaphoropsophus) mellyi 
Chaud. (Bull. Mosc. 1850, ii, 407). Dolirn (Stett, Ent. 
Zeit. 1879, 458) seems first to have recognised that Chau- 
doiFs species was the same as Hope's, but with onlv a 
two-line description before him he naturally hesitated 
to substitute nepalen.sis for nudlyi. Eaferto described 
the species twice over under the names of Bartpnorplnts 
concinmis and B. planicornis (Ann. Soc. Ent. Fr. 1851, 
236), and Bates described it yet again from Formosa as 
(J. swinhoei (Proc. Zool. 8oc. 1866, 312). It is found all 
over India, in Ceylon, Burma, Siam, Cambodia, S.E. 
China, and Formosa. 

There is a specimen at Oxford also indicated as the 

* This was written some time ago, 1 now think Chaudoir'.s 
species different fioin Hope's, 1 accept the named specimen *of 
C, indicum Hope in the British Museum typical of that species. 
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tyi^e ; I give the preference to the British Museum example, 
only on the ffround that the other Hardwicke types are 
at South Kensington. 

7. Colpodes hardwicki. Chaudoir, in his Monograj)!! 
of the genus (Aiifi. Son. Ent. Fr. 1859, 359), mentions 
this species among others unknown to him, but in the 
“Revisioir’ (Ann. Soc, Ent. Fr. 1878) he ignores it 
altogether. I have seeri no examples of it other than 
the tvpe, another specimen labelled “ India ” in the 
British Museum, and a third taken quite recently at 
(lojjaldhara, British Sikkim, by Mr. H. Stevens. The 
following is a description ; — 

Colpodes hardwicki, Length 16 mill. Width 5*5 mill. 

Metopistema twice as long as wide. Tibiae without external 
grooves. Tarsi without grooves. 

Dark red, underside (including cpipleurae of elytra) a little 
lighter; disk of thorax darker; head (except labrum, fmnt of 
clypeus, and appendages) dark brown; elytra very dark brown 
with bright green reilcctioiis in the type, blue -green in the second 
example. Hea<l .smooth, a little contracted behind, with faint 
frontal foveac and a furrow along the. upper margin of the eye, 
extending forw ards to the base of tlie antennae ; joints of antennae 
relatively long, 1 three times as long as 2 and a liltle longer than 3; 
e^'es rather flat. 

Prulhorax one-third as wide again as head, widest before middle, 
strongly cmarginate in front, truncate behind; front angles porreet 
but rounded, sides strongly rounded in front, then straight to hind 
angle, which is also rounded and obtuse; disk rather convex, 
expianato at sides, margins w’idely reflexed; a fairly deep fovea at 
each .side of base near the angles, transverse impresaions slight, 
median furrow faint, hardly ivaching margins. 

Elytra long, ratlier more than half as wide again as protlmrax, 
nearly parallel, shoulders prominent, margin slightly sinuate behind, 
<a[K'X narrowly truncate, but without any spine at either angle of 
tnincature; striae .shallow', impunctate, intervals flat, the whole 
surface very stnwth and sliiny; interval 3 with three punctures, 
1 at fifth from base, 2 just behind middle, 3 at a sixth from apex. 
Underside sniooth, with somo shallow depressions at sides of ventral 
surface, Jsgs slender ; joint 4 of tarsi bilobed in all pairs of legs, 
the cxtenial lobe ratlier longer than the internal one in the inter- 
mediate and hind tarsi; joint b without setae beneath; front 
tarsi Q with tlirec joint.s narrowly dilated, biseriately aquamosc 
beneath. 
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The species is not unlike C. buchamni Hope, but it is 
considerably larger, and rather narrower. Prot borax re- 
latively wider and more rounded, front niargiji more 
strongly emarginate, angles more rounded, and sides 
more widely reflexed. The second puncture on the third 
elytral interval is placed a little further towards apex, 
and the suture is not mucronate at the apex. Both tibiae 
and tarsi are without grooves. 

8. Colpodes buchanani — C. amoenus Chaud. (Ann. Soc. 
Ent. Fr. 1859, 326). Mentioned by Chaudoir in -his 
Monograph (I.c. 359) among the species unknown to 
him, and also referred to vaguely in the “ Kevision 
(Ann. Soc. Ent. Fr. 1878, 367). Morawitz (Bull. Ac. St. 
Pet. V, 1863, 324) described the species again from Japan 
under the name of C. splendent. 

It has a wide range from India and Ceylon to Japan. 
Bates also records it from Java, and this is quite probable, 
as 1 have an example taken by Dr. M. Cameron in the 
Malay Peninsula. 

9. Pterostiehus (Omaseus) indicus, 1 Length 14 mill. 

10. Pterostiehus (Omaseus) aeratus, 9* / M'idth 5 5 mill. 

I take these together because I think they are probably 
the same species, but the type of P. aeralun is in such 
poor condition that I cannot state this with certainty. 
There ai‘e only the two types in the Biitish Museum 
Collection, nor have I seen any other examples elsewlicre. 
Ill structure the two specimens agree, but in anaUis the 
head, margins of prothorax and elytra, and first joint of 
the antennae are brassy, whereas in indicus the whole 
insect is black, and, as it is a male, the surface is rather 
more shiny than in the female aeratus. I have not found 
any references in later writers, so I give a description : — 

Head smooth, with shallow frontal foveae, neck wide and rather 
tumid. Antennae reaching a little (beyond tlie base uf protliurax; 
I»a]pi a little narrowed at apex and truncate. Prothorax one-tliird 
as wide again as head, transverse, width to length about 4 to d 
(in mralus the prothorax appears rather wider tlian in indinu'i, 
but it is damaged and the wider appearance may be due to this 
cause); slightly emarginate in front and also (over the n)edian 
[Jertion of the base) behind ; sides rounded in front, sinuate behind, 
reflexed margin well marked, a pore and seta at one-thirri from 
aiwi, and another at base near hind angle {this latter is only visible 
in aeraius); front angles rounded, hind angles about right, vtTy 
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slightly projecting; surface smooth, both t^anave^s^ impressions 
well marked, a deep basal furrow on each side, between which and 
the .side margin the sui'facf; is convex, median furrow fairly strong, 
reaeliiiig base but not afjex. 

Elytra moderately wide, one-third as wide again as prothorax, 
margin sinuate t(n\anl.s apex; striae deep, intervals smooth, convex, 
one puncture on third interval a little before middle (the condition 
of t)ie surface docs not allow me to sec more, if they are present). 
Under surface smooth, .shiny; prostemal prooe.ss widened and 
rounded behind, furrowed in middle, not bordered; metepistema 
liardly longer than wide; a setiferous puncture on each side of the 
last four ventral segments (o), similar punctures (7) but two on 
each side uf last segment. Joint 5 of tarsi with setae beneath. 

Ill size and general appearance rather like P. cristatm 
ipartanpundafits Oemi.), Head wider; prothorax 
wider, more strongly rounded and more sinuate at sides, 
with sliai-jier angdes, side border thicker, surface more 
convex; elytra more rounded at shoulders, margin less 
reflexed, only one puncture (apparently) on third interval; 
last ventral segment (d') without carina; dilated joints 
of tarsi ((d) not so wide. 

11. Pterostichus (Platisraa) gagates, (J. Length 12‘5 mill. 
Width 4'2o mill. Another solitarv specimen. 

Black; tarsi and apex of joints of palpi reddish. Head wide, 
smooth, witli rather strong frontal impressions, faint wTinkles 
covering the anterior surface ; neck tumid ; antennae reaching just 
beyond base of thorax, joint 1 = 3. 

Pro thorax a little transverse (about 8x7), not quite half as wide 
again as head, einarginate in front and behind, widest a trifle before 
niid<Iio, side,s regularly rounded without sinuation from front to 
liiiid angles; front angles rounded, hind angles obtuse, margins 
narrowly raised, wifli a setiferous pore at one-fourth from apex, 
and another near hind angle; surface smooth, moderately and 
unifornsly convex, declivous towards front angles, transverse ini- 
}>res.si(ms olwolete, median line fine, reaching very nearly to base 
and apex, a .sliort strong furrow' on each side of base rather nearer 
margin than median line. 

Elytra a little more than a third as wide again as prothorax, 
widened behind, the reliexed margin narrow w'ith a faint sinuation 
near apex ; striae deep, finely crenulate, intervals a little convex, 
third (apparently) with two punctures, one at about middle, the 
other about two-thirds from base. Underside smooth, ventral 
segnumts with a .setiferous puncture on each side; prostenial process 
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not bordered; metepistema a little longer tlian wide; joint 5 of 
tarsi with setae beneath. (Both hind legs arc wanting.) 

I know of no other species with wliich I can tiseftiliy 
compare this one. The hind angles of the prothorax are 
nnlv obtuse and not rounded, or I should have put it into 
the St er opus group. 

]i. Pristonychus (Sphodrus) brunneus, 9' T^ength 15 
mill. Width 5-5 mill. 

The simple claws and iininarginate base of the pro- 
thorax put this species into the Antisphodrus group, which 
in Europe seems to be confined to caves aiid grottoes. 
'I’he type is the only example 1 have seen. 

Dull red, head (except labruin) dark brown, liirid inargin.s of 
ventral .segments light red. Head and thorax moderately shin3% 
elytra opaque. 

Head nearly smooth, frontal foveae sliallow; only two supra- 
orbital setae on each side; eyes small and fiat; antennae (up to 
joint 5 — remainder wanting) stout, joint 3 hardly longer than 1. 

Prothorax a third as wide again as Iiead, as broad a.s long, a 
little emarginate in front, tnmeate behind ; aides fairly widely 
Tfflexed — especially at hind angles, .them is a puncture at tiic liind 
angle and several along the marginal channel but no setae arc 
visible; front angles rounded but fairly sliarp, hind angles right; 
disk a little convex, front transverse impmssion more, marked than 
hind one, median line fine extending from the front impression to 
tlie ba.se, a large shallow fovea on each side of the base, which i.si 
very faintly punctured. 

Elytra a little more than half as wide again as [)ro thorax, finely 
sliagrecned, oval, ba.sal margin bisinuate funning at shoulder n 
sliarp nngic with .side margin, which is reflexed, sinuate liehind 
shoulder but not near apex ; surface rather flat and a little explanate 
at .s]de.s; striae fairly deep, closely and minutely punctured; in- 
tervals flat, smooth. Underside smooth and shiny; metepisterna 
a little longer than wide ; prostemal proceag bortlered. 

Broader than A. scAreibersi KUst., head relatively 
shorter and wider, eves larger, prothorax wider, bt)Lh 
front and hind angles le.ss promiimnt, surface less smooth 
and shiny. 


(2) In the Coleopterist's Manual, Part II, published in 
1838, a few new species of Oriental Carabidae arc de- 
scribed. The types of two of these species are at Oxford, 
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and will be referred to later on ; only one type is in the 
British Museum Collection. 

Macroohilus hensoni (l.c. 166, t. 1, f. 5). There is a 
specimen at Oxford, also indicated as the type, but Hope 
at the end of his description says : “ The above insect was 
originally described from Mr. Kirby’s Cabinet; in his 
MSS. he has given it the name of Macrocheilits henso}}i. 
which I retain.” The British Museum example came from 
Kirby’s collection, and bears the name in his handwriting; 
it is therefore no doubt the actual specimen referred to bv 
Hope, I think it may fairly be regarded as the typo, 
though the ambiguity of Hope’s observations leaves room 
for doubt. 

The species was redescribed by Guerin (Rev. Zook 
1810, 38) under the name of Helluo quadrimaculatus, and 
it w^as generally known by that name until recent years, 
when Hope’s name was revived. Both names must now 
give place to Macrochilits trmacuhtus Oliv. (See under 
Olivier.) 

It is a common species, taken almost always at light in 
the evening, and has a wide range from India and Ceylon, 
through Burma, the Malay Peninsula, and Tonkin to 
Hong-Kong. 

(3) In 1845 Hope wrote some '‘Descriptions of New 
Coleoptera from Canton sent to England by Dr. Cantor ” 
(Trans. Ent. Soc. iv, 13-17). Twenty-two species were 
described, and I give some notes on the six species of 
Carabidae in the order in whicli they appear in Hope’.s 
paper. 

1. Harpalus sinicus. Redescribed by Motchulsky (Et. 
Ent. 1860, 5) as Harpalus rugicoUvi, and by Morawitz 
(Bull. Ac. St. Pet. V, 1863, 327) as Harpalus japonicmi 
tfie species has been referred to by numerous authors in 
dealing with Chinese and Japanese Carabidae. Tchitcherin 
(Hor. Soc. Ent. Ross, xxxvii, 1906, 253) is -as far as 
I know — the only author who has correctly identified 
Hope’s species, and he did so mth. hesitation. It belongs 
to the group formed by Des Gozis (Mitt. Schw^eiz. Ent. 
Gcs. vi, 1882, 289) under the name of Pardileus. 

The species is commonly and widely distributed over 
China, Japan, Korea, and Eonnosa; Mr. Vitalis de Salvaza 
has lately taken it in Tonkin. Bates (Scient. Results of 
Sec. Yark. Miss. 1891, Cul. 7) records the species from 
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Miiiree in N. India, but I accept this for the present witli 

reserve. 

2. Iridessus (Amara) orientalis — Iridessus (Harpalus) re- 
luceas Bates (Trans. Erit. Soc. 1873, 264; ibuh 1883, 210). 
Tchitcherin deals with this genus several times (Abeille, 
xxix, 1897, 60; Hor. Soc. Ent. Ross, xxxiv, 1900. 363; 
ih/d.’xxxv, 1901, 245; ibid, xxxvii, 1906, 234). In \m 
clia'niosis Bates said that the penultimate joint of the labial 
p;ilpi was bisetose, but Tchitcherin {Hor. Soc, Ejit. Ross, 
x.xxvii, 1906, 285, note (9) ) says that, alf hough al lirst he 
could distinguish only three setae, on dissection he dis- 
covered that there were actually four, two very short and 
tine, the other two longer and much more conspicuoiis. 
In Hope's specimen, which is ver}^ poor and defective, the 
labial palpi are present, but their condition does not allow 
of more than a superficial examination. Tchitcherin in a 
further note (l.e. N.B.) points out that Bates, in his desci'ip- 
tion of the genus, contradicts himself regarding the form of 
the thorax ; the Latin and not the English diagnosis should 
be treated as correct. In Hope’s type the neck is covered 
with short irregular longitudinal wrinkles, but I look upon 
this as an individual variation. 

The species is only known from China and Japan. 

3. Anoplogenius (Harpalus) eyanescens ~ A. (Megrammus) 

cireumcinctus Mutch. (Kt. Ent, 1857, 27). Tlie genu.s 

Anoplogenim was published by Chaudoir (Bull. Mosc. 

1852, i, 88) five years before Motchulsky (l.c. 26) published 
his genus Megrammns; Nietiier’s genus Lepiihrix (Jouni. 
As. 8oc. Beng. 1857, ii. 151) seems to be identical. Bchinidt- 
Loebel (Faun. Col. Birm. 1846, t. iii, f. 9) figures a species 
which he names Loxoncus ekvaim, but there is no coi're- 
sponding text ; there is little doubt, liowcver. that Loxonrtix 
is identical with the other genera named, and, had Schmidt- 
boebel published a description, bis geiius would have 

ranked in pnority to Chaudoir’s. For the species Hope’s 

name must stand. 

It is common in China, Japan, and Korea. 

4. Stenolophus (Harpalus) dlfficiiis ~ S, chaleeus Bates 
(Trans. Ent, Boc. 1873, 270). Tlie solitary example wa.s 
unnamed, and I attached, little importance to it. Fortim 
alely Mr. Arrow recognised the locality-label, and, witli tlii.s 
as a guide, I was able to identify the specimen as beiitg 
almost certainly Hope’s type of Harpidas dijjicilift, fur whicii 
1 had long sought in vain. Tchitcherin (Hor. Soc. Ent. 
mNS. ENT. SOC. LONI). 1919.— PARTS I, II. (JUI.V) N 
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Ross. XXXV, 1901, 246 note (77) ) considered Bates’ S, ckalceufi 
identical with Redtenbacher’s S. iridicolor (Reis. Novar. 
Zool. ii, Col. 1867, 16). The species, which must bear the 
name of S. difficilis, occurs in China and Japan. Mr. Lesne 
(Miss. Pa vie 1904, Col. 76) records it from Siam. 

5. Stenolophus (Harpalus) treehoides. An immature e.^c- 
ample, which I think is to be identihed with the very coin- 
inot\ and very variable S. smaragdulns Fab. (Suppl. Ent. 
Syst. 1798, 60). I consider S, qidnquepustulatm Wied. 
(Zoul. Mag. ii, 1, 1823, 58} and S. cyanelhs, Bates (Ann. Mils, 
Civ. Gen. 1889, 103} to be respectively 5 -spotted an<l 
spotless lonns of this species, which is extremely common 
throughout the wFole of S.E. Asia, including the Malay 
Islands and New Guinea, and extends southwards into 
Queensland. 

6. Somotiichus (Coptodera) bicinetus. This species ha.s 
had a curious history. Fabricius (Mant. Ins. i, 1787, 198) 
described a Carahis eievatus, the type of which is now in the 
Hunterian Collection at- Glasgow. This is an Amei’ican 
insect, now placed in the genus Scaphinotm. A little later 
(Ent. Sy.st, i, 1792, 162) he described quite another specie.s 
under the same name of Carabus elevaim^ and it is this 
description which was reproduced subsequently (Syst. 
Eleutb. i, 1801, 204). The locality of this second species is 
indicated as Paris, and Hope’s Coptodera Udnefa from 
Canton is identical with it. Dejean (Spec. Gen. v, 1831, 
389} next described if from Mauritius under the name of 
Lebia unifasciaia, and tavo years later Brulle (Silb. Rev. ii, 
1834, 108) identified this with Fahricius’ species. In 1845 
came Hope’s Coplod.era bicincta from Canton, and a year 
later the species is recorded by Schmidt- Goebel (Faun. Col. 
Birm. 1846, 43) from Calcutta. Three years later Fairmaire 
(Ann, Soc. Ent. Fr. 1849, 419) redcscribed it from Marseilles 
as Coptodera inassilieims. Mr, Bedel (Faune Seine, i, 1879, 
111 note (1) ) recorded it from Rouen and referred it to the 
genus Sornoplatus] later (Cat. rais. Col. N. Aft. 1905, 213 
note (3), and 244) he tells us it has also been taken at Algiers. 

The genus SomotricJius was formed for the species by Seid- 
litz (Faun. Balt. Ed. ii, 1888, 7), and, in view of Fabricius’ 
double use of Caralms eUvutafi, the species should be known 
as SomotricMo^ wiifasciatns Dej . As will have been inferred 
from the above remarks, it is more or less a Cosmopolitan 
species, being earned from port to port by vessels trading 
in grouud'tiuts, etc. My records, in addition to the localities 
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already mentioned, include Ceylon, Hong-Konpf, Batchian, 
and Celebes, Mr, Bedel also mentions, though not on his 
own authority, the French ports of Caen, Le Havre, and 
Bordeaux, Tarsus (in Asia Minor), and Guadeloupe. 

But this does not complete the tale. Chaudoir had in 
liis collection a specimen of a Coptodera received from 
Gohni and taken by Bowring at Hong -Kong. Undeterred 
bv the fact that his specimen was twice as long as Hope's, 
he seems to have persuaded himself that the two were 
identical, which was far from being the case. The dimen- 
sions given by Hope are “Lo]ig, lin. 2, lat. lin. and 
hv Chaudoir “ Long. 8 m, ; larg. 8,^ m.” (Meinoire sur les 
Coptoderides, Ann, Sue. Knt. Belg, xii, 1869, 187). For 
Chaudoir’s species I propose the name of Coptodera 
chaudoiri. I may add that its alleged width is exaggerated, 

We.stwood. 

Westwood docs not seem to have been in the habit of 
writing the word “ type ” on the labels of the specimens 
he described as new. Of the three examjdes of Oriental 
Carabidae so described, the types of two should be in the 
British Museum, but I have been able to identify only one 
of them. 

I. CUvlna castanea {Proc. Zool. Soc. 1837, 128). A 
small and immature specimen, as I think, of the species 
described by Putzeys in his Postscriptum ad Cliv. Mon.” 
(Mem. Liege xviii, 1863, 60) under the name of C. parryi. 
Wlien writing his “ Kevision g(^ncrale des Cliviiiides ” 
{Ann. Soc. Ent. Belg. x, 1867), Putzeys tells us (p, 131 
note (1)_ ) that he sent a “ type ” of C. parryi to Westwood, 
who compared it wdth his own species, and reported some 
slight diflerences, which seem to have been sufficient in 
Putzeys’ eye.s to justify him in keeping the specie.s distinct, 
Xo one seems to have examined Westwood’s type since, 
and Putzeys’ name has been the one in common use. It 
may be mentioned that the species was figured in Schmidt- 
CoebePs wmrk (Faun. Col. Birm. 1846, t. 3, f, 4) under the. 
name of Eupahmus dimwides, but no description appeared. 
Bates thought that Putzeys’ C’. lata and C. agona (both 
"Kevision,” p. 131) were either identical with or only 
slight varieties of C. parryi {vide Trans, Ent. Soc. 1876, 3, 
and Ann. Soc. Ent, Fr. 1889, 262). In regard to the 
inrmer I have no doubt he was right, but 0, agona, to wdiich 
1 .simlJ refer later on, I consider a distiiict species. The 
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type of C. cmlanea came from Manilla. The species ranges 
over the whole of S.E. Asia, including Japan in the North, 
and the Malay Archipelago, with New Guinea, in the 
.S^nith. 

2. Oxylobus (Scarites) sculptilis (Arc. Ent. i, 1843, 88. 
t. 23, f. 1), This Indian type had no head when described, 
it wa.s .said to come from Van Diemen’s Land, and it is 
now lost. It ought to be either in the Liimaean Society’s 
collection, or in that of the Bi'Hish Museum, but I have 
searched both in vain; nor has it turned up at Oxford. 
It IS evidently an Indian species of the genus Omhbua, 
but I doubt whether it will ever be possible, unless the 
type is found, to identify it with certainty. See also 
remarks under 0. designans Walk. 

3. Helluodes taprobanae (Trans, Ent. Soc, iv, 1847, 270, 
t. xxi. fig. B). I mention this well-known species here, 
as 1 am not likely to have any better opportunity. It 
is figured by Lacordairc (Gen. Col, 1854, Atl. t. 7, f, 1), 
hut under tlie erroneous name of Pkysocrotaphm myhniatf! 
Parry. The .species is confined to Ceylon. Westwood 
says that the specimen from which his description was 
drawn up wa.s in Melly’s Collection, now in the Geneva 
Museum. T am inlonned by Dr. J. Carl that there is such 
a s])ecimen now at Geneva, and, although it is not so 
marked, I have little doubt that it is the type of Uie genus 
and species. 


Ada.m IVjiite. 

Macrochilus (Acanfhogenius) astericus (Ann. and Mag. of 
Nat. Tfist. xiv, 1811. 422). A well-knowm Ea.sfeni 
species, which was redescribed by Redtenbacher (Reis. 
Novar. Zool. ii. Col. 1807, 4, t. 2, f. 3) under the name of 
Planetfs vtKcifer. SSee also Chaudoir (Rev. et Mag. Zool. 
1872, 172) and Bates (Ami. Mus. Civ. Gen. 1892, 389). 
All the specimens 1 have seen were, like the type, from 
Ilong-Kong.^ Bates gives Bhanio and Assam also as 
localities^. There is an example in the British Museum 
labelled ‘‘ Malabar.” but this is almost certainly an error. 

Tatcm 

Two types of Eastern Carabidae described by this author 
are in the British Museum, both belonging to the genus 
Carobus, and both belonging also ,to the group named 
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Jma'ibiiis by Bates (Free. 2Ioo!, iSoe. 1889. 211), and 
<iibseqiieiitlv Tropidocarabus bv Kraatz (Deutsch. Ent. 
Zeit. 1895, 366). 

1. Carabus lithariophorus (Ann. and Mag. of Nat. Hist. 
XX, 1847, 14) = Carabus caschmirensis Roll, and Halt. 
(Hiigel's Kaschmir, iv, 2, 1844. 499, t. 23, f. 4). Ratp.s 
(.Sc’ient, Results of Sec. Yark. Miss. Col. 1891. 3) records a 
specimen taken at Murree. Dr. RoescJike (Deutsch. Knt. 
Zeit. 1907, 541) gives a very full account of the various 
species in the Imo'ihiys group, and deals ’with C. casch- 
iitir('nsis on pp. 544 and 540. 

The species is spread over the N.W. Himalayas at from 
50(KM500 ft., and is not uneoinnujii. 

2. Carabus boysi (Ann. and Mag. of Nat. flist. 2, viii, 
1851, 51). Recorded by Bates (Entom. xxiv. 1891. Buppl. 
8) from Kulu. Kraatz (Deutsch. Ent. Zeit. 1895, 3bG) 
misidentitied the species with C. waUkhi Hope (wferred 
to elsewhere). Dr. Eoesehke has written fully on it 
(l.c. 546 and 553), 

Like the previous species, this one is fairly coninion in 
the N.W, Himalayas, and at ratlier higher altitudes. 
Dr. Roe.schke gives 60(10- 10,000 ft., and 1 have records 
from 7000 ft. aiid 9000 ft. 

W'OLLASTOX'. 

Ainoiig the numerous types of Carabida(' from Madeira. 
Cape Verde Is., etc,, there is oju‘ wliich extends its habitat 
to the Oriental region. aJid I therefore include it here, 
Perigona (Treehicus) limicoh ~ Perigonn (Bembidium) 
nigrieeps Dej. This species hi ono or ot)iei‘ of it.s mani- 
fold forms has an almost u’orld-u'ide distribution. The 
synonymy seems to bo as under : — 

Bembidhwi nigriceps Dej. (Spec. Ocn. v, 1831. II). N. 
America. 

Trevhievs vmbripenms Lee. (Trans. Am. Fhil. 8oc. x. 1853, 
386). United States. 

Treehims fimkola Woll. (Ins. Mad. 1854, 03). Cape 
Verde Is. 

Treclms jansonimnis Woll. (.4nn. and Mag. of Nat. Hist. 3, 
i, 1858, 19). Madeira. 

A'cstm (itriceps Fairm. (Ann. Soc. Ent. Fr, 1809, 184). 
Madagascar. 
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Trechicus ja})onicus Bates {Trans. Ent, Soc, 1873, 281). 
Japan . 

Perigona beccarii Piitz. (Ann. Miis. Civ. Gen. 1875, 732). 
Sarawak. 

Perigona dhcalis Chaud. (Rev. et Mag. Zool. 1876, 553). 
E. Africa. 

Pmqona soffona Bates (Ann. and Mag. of Nat, Hist. 5, xvii, 
'1886, 151). Ceylon. 

Exiromm gnmilus Per, (Dcscr. Cat. S. Afr. Ins. h, 1806, 
587). S. Africa. 

Perigona austndica- Sloane (Proc. Linn. Soc. N.S.W. 1903, 
635). Australia. 

James Thomson. 

Tlirce types of CaiascopAs are at South Kensington. 

1, Catascopus (Perlcalus) presidens (Arch. Ent. i, 1857, 
281). Chau doi r ( Berl , Ent . Zeit . 1861, 122) expressed the 
tentative opinion that this species might be a variety of 
the same autlior’s C. cuyripennis : 1 can find no further 
references. It is actually identical with Chaudoir’s C. 
(mlulntus (Rev. et Mag. Zool. 1862, 189), and Thomson’s 
name must replace ChaudoiT'’.s. In the following year 
Saunders (Trans, Ent. Soc. 1863, 459, t. 17, f. 1) described 
it again under the name of C. spleruiidAis, The species 
has been found in the Malay Peninsula, Borneo (Sarawak), 
and Celobe.s. 

2, Catascopus (Pericalus) cupripennis (he. 282). A well- 
known apeciea, about which no doubt exists, so that 1 
need not refer to it further. The type came from the 
Malay Peninsula (Singapore), and I have records also from 
Penang, Malacca, Perak, Borneo (Sarawak, Labuan, and 
Pontianak), and Celebes. 

3, Catascopus (Pericalus) celebensis (l.c. 282). Identified 
by Chaudoir (Berl. Ent, Zeit. 1861, 120), I think quite 
rightly, as a form of C. {Carabii-s) degans Fab. (Syst. Eleutli. 
i, 1801, 184), described a few months earlier by Weber 
(Obs. Ent. 18iU, 45) as C. [Ekphnis] elegam. It differs 
from the ty]»e form in the colour of the elytra, which are 
a bright reddish-purple. The type form extends all over 
the Malay Archipelago as far as Northern Australia. On 
the mainland of Asia it ranges from Indo-China on the 
East to Bengal on the West, but I have not seen specimens 
from any other part of India, or from China. 
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F. Walker. 

All Walker 8 Ceylonese types of Oriental Carabidac are 
in the British Museum Collection, and the descriptions will 
be found in the Annals and iVIagazine of Nat. Hist. 3rd 
Series, vol. ii, 1858, pp, 202-204, and vol. iii, 1859, pp. 
51-52, It would serve no useful purpose to pretend that 
Walker’s descriptions have any scientific value, and the 
genera to which he attributes his species are almost in- 
variably wide of the mark. When Bate.s— also in the 
Annals and Magazine (5, xvii, 1886) — reviewed the 
Carabidae taken by Mr. Geo. Lewis in Ceylon, he had to 
recognise Walker’s work; this evidently went against the 
grain, and the observations wdiich he lets fall about it here 
and there cannot be de.scribed as flattering. However, the 
t\'pes are there, and it only remains to identify or re- 
do.scTibc them. Bates has already done this to a. great 
extent, but he frequently introduces his own names to take 
the place of Walker’s ; this, of course, is inadmissible, and T 
shall indicate w herever changes have to be made. As 1 shall 
liaNe to quote rather frequently from Bates’ paper in the 
Annals and Magazine, I need not do more than give the 
])age; any other quotation from his works will have a fuller 
reference. I shall fake Walker’s species in the order in 
which he mentions them, dealing as briefly as po.ssible with 
those already elucidated by Bates. 

1. Miscelus (Cymindis) ruflventris — M. ceylonicus Ohand. 
(Berl. Knt, Zeit. 1861, 125). Chaudoir’s descri])tioii is no 
better than Walker’s, and is later. Bates merely records 
the synonymy (p. 202). I am inclined to thnik that 
MJatumfs Klug (Jahrb. 1834, 82, t. 1, f. 9) is a red-spotted 
form of the same species, and 1 should not be surprised 
to find that M. unicolor Futz. (Mem. Liege, ii, 1845, 375) 
was the same thing, I hope I may later on bo able to see 
the types, and settle the question. 

I have seen numerous examples from Ceylon (Colombo), 
Madras (Nilgiri Hills), and Bombay (Kanara) ; also solitary 
specimens labelled Kashmir, and Hong-Kong. Bates 
(Ann. Soc. Krtt. Fr. 1889, 283) records it from liido-C4uiia, 

The existing descriptions are so very slender that 1 give 
a more detailexi one. 

Miscelus rufiventris. Length 8*5 mill Width 3 mill. 

Fitch black, labrum, palpb joint 1 of antennae, legs, sterna, and 
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vc‘Mti';il Mti face reddish (in the type), or more generally pitch-brown. 
The nitirgiiial and other setae are nearly all extraordinarily long. 

Head small, convex, sliiny, smooth — except for a few minute 
pitncfurcs here and there, frontal foveae faint, clypcal suture finely 
marked and ending in a large shallow pore on each side, from which 
a very fine line runs towards the base of the antenna, a short, fine, 
longitudinal impressed line in middle of front, clypeus smooth, 
strongly oniarginate, a seta near each front angle, lahrum porrect, 
as long a.s wide, rounded in front and fi-setose; eyes rAther fiat, 
willi one sufmaorbital seta, neck slightly constricted, antennae 
reaching a little beyond base of prothorax, joints equal, except 2 
which is about two- thirds as long as the others, pubescent from 
mi(l<lle of joint 3. 

Prolhoi'jix eordifonn, a little wider than head, strongly emarginate 
ill front, base tnincatc, widest at a third from apex, sides rounded 
in front, margin reflexed, widely so behind, a seta at a third from 
a|x‘x, another at hind angle, front angles porrect, a little rounded, 
hind angles rather obtuse; front transverse impression W'cak, hind 
otK‘ deep, median line well marked, dccjier beliind, reaching base 
but not front margin, basal foveae deep; surface less shining than 
tliat of liead, smooth but with very fine transverse wrinkles, and a 
faint rounded impression on each side of disk, midway between 
nu'diaii lino and margin. 

Kiytra. elongati', ratlioi' Hat, a third as wide again a.s prothorax, 
sh{)ulders well marked, ai)ex truncate wnth outer angle loundcil, 
margin narrow, a little wirier in middle, slightly sinuate at a third 
from base; striae finely cronulate, a scutcllary striolc between 1 
and suture, 3 joining 4 and n joining (i a little before apex, 7 carried 
rouiKl nearly to apex ; intervals slightly convex, 5 and 7 narrower 
and more convex toward.s base, 3 with a setiferous [)ore close to 
apex, tt with a series of large setiferous pores, viz. half a dozen at 
shoulder, one or two at a fourth from apex, three or four at the 
exlcnia! angle of the Iruncatmc, and one or two near apex. 

I'iidersirlc smooth and shiny, head witli half a dozen long erect 
.setae, prostei'nal process not bordered, covered with minute erect 
setae, ineti pi.storna long and narrow’, last ventral segntent minutely 
and sparsely punctate, with tw’o setae on each side. Front tarsal 
joints short, hind ones longer, joint 1 rather shorter than 5, which 
very nearly equals 2 3 4, o w’ith a few setae at sides, claw.s 

simple. In the S joint I of front tarsi — 2 -f- 3, the first three joints 
a little dilated, and biseriatoly clothed beneath with white filamentous 
scales. 

2. Dolichoefis (Dromius) marginifer. A unique spedinen. 



185 


Types of Orieutal Comhidae. 

whicli Bates described very briefly (p. 210), diflerentiatin<T 
it from D. quadriplagialm Motch. (Bull. Mosc. 1861, 
i. 106, t. 9, f. 4). After examining a number of specimens, 
and noticing considerable differences in the form of the. 
thorax and the size of the shoulder spots, 1 consider that 
D. ymrginifer is only a small dark example of Motchulsky’s 
species. Walker’s name is the earlier one. As will be 
seen later on, the species was again described by Walker 
as Colpodes margimcollis. 

Colpodes (Lebia) bipars. Redescribed by Bates (p. 147) 
under the name of Colpodej^ lampriode^. 1 think Bates 
niiLst have recognised the identity of the two species, but 
he did not like Walker’s description. Tn this case Walker’s 
name must stand. This is apparently the species which 
diaiidoir (Revision des Colpodes, Ann. Soc. Eiit. Rr. 
1878, 375) mistook for Nietner’s Enphjnes dohrni. ft 
.seems to be confined to Ceylon. 

1. Catascopus reduetus. Another unicpic specimen. 
Bates gives a short dcscnptio]i (p. 210), and points out 
that the s])ecies is quite different from that which Chandoir 
mistook for C. redmfus (Beii. Ent. Zeit. 1861, 117). I 
think the latter will prove to be identical with Rates’ 
C. niuj(densis (p. 203). Walker’s species requires some 
further de.scription. 

Catascopus reduetus. Length 10 mill. Width 3-75 mill. 

Black, with a bra.sKy tinge on the elytra, liea^l anti thorax d.irk 
brassy green j antennae, muuth-parts, and legs brown-black. 

Head shiny, faintly punctate, a large shallow depression on 
middle of front, two ocular ridges on each side, the inner one earried 
forward beyond the base of the clyjteu.s and ending in a large pore; 
elyjH'Us finely and closely punctate, a depression in the middle nt'ar 
base, a seta at each anterior angle, suture fine, front a little cmar- 
giiuitc ; eyes moderately prominent, tnandibles short, .strong, hooked 
at tip, antennae slender, reaching a little beyond base of prothorax. 

Ihothorax as wide as head, widest at a third from apex, a little 
einarginate in front, bisinuate at base, sides, base, and sides of 
front margin bordered; sides very gently rounded in front, with a 
long sinuation to hind angles, which arc rehexed, right, and a little 
|)iujerting, front angles not much rounded, a seta on the border 
jnst before middle and another on hind angle; front transverse 
iiiiprcs.sion shallow, hind one deep, median line well marked, deejipr 
at extremities — e.specially behind, basal foveae deei); surface 
shiny, very finely punctate, with a little faint cross -striation. 
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El 3 rtra rather short, half as wide again as prothorax, moderately 
convex, square at shoulder, dentate at outer angle of apical trnn- 
caturc, and close to apex, with a small re-entrant angle at suture, 
sides depressed before middle, with a corresponding sinuation of 
the margin; punctate-striate, a acutellary striole between 1 and 
suture, intervals smooth, slightly convex, 7 carinate at base, 3 with 
three punctures, one near base, one about middle, and one at a 
fourth from apex. 

Underside smooth, ventral surface finely and sparsely punctate; 
metepistema elongate smooth; two setae on each side of last 
ventral segment. 

In form C. redudns resembles C . fiiscoaeneus Ohaiid., but 
the general cttlour is darker and there is no coppery hue. 
Tlie head is less stroti|];ly punctate, the ocular ridges less 
marked and the eyes less prominent, thorax wider, clvtral 
intervals flatter- especially 5, and apex of each elytron 
bideiitatc. 

5. Coptolobus (Scarites) obliterans. ] 'Roth ^ C. glabriad us 

G. Coptolobus (Scarites) subsignans. j Chaud, (Bull. Mnsc. 
Ida?, iii, GO), an older natne. Bates refers to the synonymy 
(P- 72). 

7. Oxylobus (Scarites) deslgnans, Chaudoir, in his 
“ Mf>nogTaphie des Scarltides ” (Ann. Soc. Ent. Belg. xxii. 
1879, 133) identifies the species with 0. {Scarites) scnlptilis 
West., for further remarks on 'which see under Westwood. 
Bates (p. 210) did not agree with Chaudoir’s opinion, nor 
did he consider Walker’s species the same as Dejean’s 
0. {Smriles) lateralis (Spec. Gen. i, 1825, 400), in wEicIi 
I agree. Tn these circumstances I give a description of 
the type. 

Oxylobus designans. Length 18-5 mill. Width 5-75 mill. 

Blivc’k, shiny, palpi reddish. 

Head (excl. inan(lib]e.s) transverse, flat, vertex smooth, two 
small depressed areas on caeli side of middle of front, frontal im- 
pressions in the forms of elongate narrow furrows extending back- 
waixls to neck and forwards to clypeal suture, several short ridgnr- 
with one or two pimcturcs about level with hind margin of eyes; 
clypeus longitudinally striate at extremities, almost straight in 
front, labrum trilobed, the median lobe longest, neck not narrowed 
beliind, eyes small, fairly prominent, mandibles as long as head, 
sharp but not hooked, finely striate, internal ridge a little sinuate 
in middle, each with three strong teeth, antennae short, monili- 
form, parageiuie without tooth or cmargination. 
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Prothorax convex, a third as wide again as head, a little wider 
(hail long, widest at a third from base, gradually and very slightly 
narrowing to front angles, a little emarginate in front, side margin 
strongly bordered, the border turning the front angle and meeting 
(ho end of the transverse impression without forming any fovea ; two 
sctiw, close together, inside the side border at about a fiftli from 
af)ex, another on the border at hind angle, which is completely 
rounded and without tooth ; front transverse impression and median 
line both fine, hind transverse impression and basal foveae wanting; 
surface smooth, except for a few transverse wrinkles along side 
margins and median line. 

Elytra very slightly wider than prothorax, oval, convex, base 
aciculate; 7 striae (including marginal one), not reaching bjise, 
iinpuiictate on disk, widening out and strongly punctured near a]X"X, 
(i ending long before apex, no scutellary striole ; intervals smooth, 
rtat, narrower and more convex, joining sutural interval, 7 very 
narrow, carinate, all intervals subcarinate near apex, marginal 
iiiforval with an uninterrupted series of small umbilicatc 
punctures. 

Underside shiny, prosternum a little aciciilate, ventral segments 
with an irregular transverse row of very large punctures, which 
arc more numerous and very irregular on the last one ; tlh.s lias a 
large (presumably setiferous) pore at each side on the margin; 
epipleiirae very wide at base, smooth ; outer margin of abdominal 
tergites finely traiivei'sely strigose. Front tibiae with thme digita- 
tions (including apical one). 

Rather larger than 0. lateraVis Dej., which has a nuich 
smoother head, with frontal furrows not carried so far 
back, ending on a level with hind margin of eye, ])rothorax 
(juite smooth, with one seta and pore at a fourth from apex, 
actually on border (showing a distinct nick in the marginal 
outline), striae punctured throughout, tliough very finclv 
on disk, intervals 4 and 5 a good deal narrower than 1-3, 
and becoming carinate furtiier from apex; epipleiirae of 
elytra punctured on middle, but not at base or apex, 
ventral surface less punctured, last segment witli only 0 
or 8 irregular punctures. 

Ihere is a second example of 0. dcsignam, also from 
Ceylon, in the British Museum Collection, 

8. Clivina recta = C. indica Putz. (Mon. des Clivina et 
jienres voisins, Mem. Liege, ii, 1846, 585 (67)). Bates 
expresses no opinion. Putzeys’ type is at Oxford and will 
be referred to later on . 
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9. Morio trogositoides. 1 Bates (p. 211) gives his viows 

10. Morio cucujoides. | regarding these two species, which 
he evideiitlv considered dill'erent, and which he did iiot 
identify with anv other described species. He w’as al^o 
uncertain wfiethcr the example, referred doubtfully bv 
Cfiaudoir in his “ Essai monographique sur les Morionidcs " 
(Bull Mosc. 1880- ii, 342) to Walker’s M. cvcvjaides, was 
in fact that species. Earlier in his paper (p. 143) Bates 
identified some specimens taken by Mr. Lewis as .17. 
(mdieoUis C'haud. (Mon. 343). I am unable to express any 
opinion regarding Chaudoir’a M. cucujoides, but I consider 
that M. {mpsitoides Walk. — M. cucujoides Walk. ^ M. 
rordicollis Chaiid. The name trogosi(oide.s is preoccnjiied. 
and cordicollis was only described in 1880. T think the 
specie.s .should bear the name M. cucujoides Walk. 

It is widely spread through India, and I have &m\ 
examjdes from Siam (Renong), Andaman Is., Philippine Is.. 
Java, tlilolo, and Morty I. Mr. Vitalis de Salvaza has 
lately taken many specimens in Tonkin and Laos. 

11. Celaenephes (? Leistus) linearis^ C. parallelus Bchin.- 
(locb. (Faun. Col. Birin. 184G, 78, t. 2, f. 5). Bates (p. 211) 
considered the reference of this species to the genus 
Leisfus as “ one of AValker’s greatest feats of randoiii 
identification.” 

Bates tells us that this is a widely distributed Indian 
and Australasian species, but I have not myself seen 
examples from or found any record of examples taken in 
either India or Australia. I have seen specimens from 
Cevlon. Burma, and the Malay Peninsula; also many 
examples from the Malay Archipelago, including the 
Moluccas and New Cuinca!^ There are records also from 
Siam. IndodJiina, and New Caledonia. 

12. Dioryche (Cardiaderus) scita= D. (Selenophorus) colom- 
bensis Nietn. Bates (p. 76) gives some details and 
identifie.s IValker’s species with Nietner’s. It is a common 
one in India and Ceylon, but does not seem to extend 
further. I have, however, seen examples from the 
Maldive Ls. 

13. Anchomenus illocatus. Bates adopted M^alker s name 
here (p. 1 16) and redescribed the species. M'alker described 
it again on the next page under the name of Aryulor degenef. 
It ayipears to be confined to Ceylon. 

14. Abacetus (Agonum) placldulus. Bates does not 
mention either thi.s species or Selenophorus infixus described 
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on the succeeding page. These are idetitical, and the 
sptcies was redescribed by Bates (p. 144) as Abimtu^ 
I'anniffons. It should be known as Abaaius ylacnlulm 
Walk. 

I have records from Ceylon only, except for a solitary 
specimen in the British Museum Collection labelled " Poii- 
dicliery.'’ 

1.'). Mochtherus (Panagaeus) retractus — M. tetraspilotus 
Mad. 

I have already given some notes on thi.s muler IMaclkay. 

IG. Orthogonius (Maraga) planigerus. Walker's deserip- 
tkiii of his genus is quite inaccurate. Bates does Tiot deal 
with either the genus or species. Chaudoir in his “ Kssai 
iiuinographique siir les Orthogonieiis " (Ann. Boc. Ent. 
Hdg. xiv, 1871, 121) discusses both, hut naturally could 
make little of them. C. 0. Waterhouse (Ent. Month. Mag. 
X. 1873, 17) pointed out some of Walker’s errons,. and 
also iede.scribed the species from the t\'pe. it is evideTitlv 
very near 0. parvus Chaud. (Mon. 112) from the Nilgiri 
Hills, but I do not consider the two species identical. I 
have not seen any other exani];)Ie. 

17. Anchomenus (Argutor) degener — A. illocatus Walk, 
and Bates, as already mentioned, 

18. Abacetus (Argutor) relinquens = A. (Argutor) antl- 
quus Dej. (Spec. Gen. iii, 1828, 240). Chaudoir i?) his 
'Essai monographique siir le genre Abacetus” (Bull. 
Mosc. 1869, ii, 400) merely mentions the species, hut Bates 
[p. 144) identifies it not only witli A. auiujuus. but also 
with A. [Ttisirigys) submelaUicus Nietii, (Ann. and Mag. of 
Xat. Hist. 3, ii, 1858. 177), Chaudoir (Mon. 391) had 
already identified Dejean’s and Nielner's species. 

It is not uncommon in Central and Boutheni India, as 
well as in Ceylon, but I have seen no specimens from N. 
India. Chaudoir gives Burma also as a locality. 

19. Stenolophus (Harpalus) stoUdus ~~ S. (Carabus) smarag- 
dulus Fab. (Suppl. Ent. Syst. 1798, GO). Bates (p, 80) 
could only suggest a “ bluer colour and somewhat nutre 
robust form ” to differentiate this species from S. 
b pustulalus Wied. (Zool. Mag. ii, 1, 1823, 08). Sec also 
remarks under S. trechoides Hope. 

20. Siopelus (Curtonotus) compo situs — S. ferreus Jiates 
li>. 76). Bates evidently suspected the identity of tin* two 
species (p. 21 1), and 1 feel Jio doubt about it. The species 
should therefore be known as Sio-pelus coiuposifus Walk. 
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In addition to the type, I have seen only the examples 
taken by Mr. Lewis in Ceylon. 

21. Abacetus (Selenophorus) infixus = A. (Agonum) placi. 
dulus Walk, = A. carinifrons Bates. See above under A. 

22. Aeupalpus derogatus. Bates (p. 80) accepts Walker's 
name, but he gives such a short description that I propose 
to arnjjlify it. The species is apparently confined to Ceylon, 
Wallfci-'s type is a very poor specimen. 

Aeupalpus derogatus. Len^h 3’5 mill. Width l'2r> 
mill. 

Rlack, slightly iridescent; mouth-parts, antennae, legs, margin 
of prothonix, and margin and suture of elytra reddish. 

Head smooth, wide, convex, frontal foveae short, deep, curved 
towards eye behind, eyes flat, neck not narrowed. 

Ib'othorax ratlier wider than head, widest at a third from apex, 
a little emarginatc in front, truncate behind, sides rounded in front, 
then straight to hind angles, which are obtuse ; transverse impres- 
sions and median line all rather faint, basal foveae deep, joining 
marginal channel at sides, surface smootli, sliiny. 

]<ilytra shiny, parallel, shoulders well marked, obliquely truncate 
at apex, striae fairly deep, irnpunctate, a short stride between 
1 and 2, intervals a little convex, 3 with a pore rather behind middle, 
marginal scries interrupted. 

The ])lack colour differentiates this species from its 
Eastern allies. It is rather similar in form to A. 7nen- 
dianus Dej., but smaller, thorax more narrowed behind. 
ang;le.s more rounded, basal area without punctures, elytra 
a little shorter and more strongly striate, the pore on 
interval 3 further forward, and distinguished at once by 
the absence of the basal yellow fascia. 

23. Tachyta (Aeupalpus) extrema = T. (Taehys) umbrosa 
Moteh. (Hull. Mosc. 1851, iv, 507). As Bates points (mt 
(p. 151) “ only a fragment of Walker’s type in the British 
Museum remains for comparison,” but he considered 
the two species as behig probably identical, and I quite 
agree with him. Schaum described it again (Berl. Ent. 
Zeit. 1863, 88) under the name of T. nietneri. 

It occurs all over S.E. Asia and extends to the Malay 
Archipelago and New Guinea, but is replaced, in Australia 
by X. {Bembiduon) bmnnipemiie Mad., jun. (Trans. Ent. 
Soc, N.S.W 1871, ii, 118), and in Japan by the palaearctic 
T. {Betnbidium) nana Gylh. (Ins, Suec, ii, 1810, 30). 
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*21, Tachys (Bembidium) flnitimus. A single specimen, 
and also a very poor one. Bates gives some account of 
it, but his description is so short that I give some further 
particulars. 

Tachys flnitimus. Length (approx.) 2*5 mill. Widtli 
(approx.) 1‘5 mill. 

Dark brown, elytra reddish, but darker along suture and at 
niargins, labrum, joint 1 and base of joint 2 of -antennae {re.st darker), 
and legs testaceous. (The elytra arc partially dissociated from tlie 
l>ody, and, being translucent, probably apj)ear lighter in colour 
than they really are). 

Head smooth, not contracted behind, eyes moderately prominent, 
labrum slightly emarginate, frontal grooves short but fairly deep, 
boimded by an external ridge, as in T. haemorrhoidalis Dej. 

Pro thorax transverse, widest rather before middle, wider than 
head, front emarginate, base slightly arcuate; sides rounded, 
.sinuate just before hind angles, narrowly bordered, a seta at two- 
fifths from apex and another at hind angle, front angles quite rounded, 
hind angles right; front transverse stria obsolete, hind one well 
marked, punctured, median stria very faint, not ending in a puncture 
behind, basal foveac bounded outwardly by a fine caiina. 

Hlytra half as wide again a.s prof borax, with twn sutural im- 
pressed striae, the front discal pore and seta at a tliiid from base, 
hind one at a little more than a third from apex, the inner stria 
extends in each direction rather beyond the pores, eighth stria 
entire, with three or four setiferous pores along its course. 

Very close to Bates’ T. peryphinus (p. 153), but dis- 
tinguishable by the (apparently) reddish elvtra, only 1| 
(instead, of 3J) basal joints of the antennae testaceous, and 
the fact that the median line does not terminate in a fovea 
at the base. 

25. Tetragonioa (Dromius) repandens. Another unique 
specimen. Bate,s says only a few words about it (p. 2 ID), 
.so T give below a rather longer description. 

Tetragon! ca repandens. Length 3 '75 mill. Width 125 
mill. 

Brown, disk Of elytra (except suture) light brown; ])alpi and 
labrum testaceous; border of prothorax and head pitch black, 
latter a little lighter on vertex ; upper surface finely shagreened. 

Head smooth, shiny, convex, frontal foveae shallow, bounded 
('-'ternally by a short ridge running from middle of eye to lwL.se 
of tmtemnu>, clyjieus with a seta on each side, labrum slightly 
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ernarginate, eyes moderately prominent, antennae reaching rather 
beyond middle of body. 

Prothorax a shade narrower than head (with eyes), as long as 
wide, widest at a third froin apex, a little convex, truncate at 
exti-cmitiea, but sides of base turn forward to meet hind angles; 
sides narrowly bordered, gently rounded in front, widely but only 
slightly sinuate before hind angles, which are obtuse, with a jxjre 
and seta just before the angle, a second pore visible at each side 
on the border at a fifth from apex, but the setae have disappeared; 
front angles rounded, transverse impressions, median line, and basal 
foveac all moderately deep, the last named joining marginal channel ; 
surface smooth, shiny, with faint transverse wrinkles. 

Elytra nearly three times as long, and a little more than twine 
as wide as ])rothorax, flat on disk, but rather convex at margins, 
which are ex plan ate behind, shoulders strongly, sides gently rounded, 
apex obliquely truncate, outer angle of truncature rounded, sutural 
angle rather sharp ; striae fairly deep, with large very faint shallow 
punctures, no scutellary striole, intervals gently convex, 3 with two 
large punctures occupying the whole width of the interval, one at a 
third from base, the other at a sixth from aj)ex, a third very small 
puncture at extreme apex of interval adjoining stria 2, some large 
setiferous punctures along margin. Fourth joint of tarsi strongly 
bilobed; claws pectinate. 

I put this species in the genus Tetmgonica with some 
hesitation. Walker’s specimen is unique, and more 
material is required for dissection. The protkorax Is 
more convex and much more narrotved behind than in the 
other described s])ecies of the genus, the elytra are shorter, 
with more rounded shouldeis, and more squarely truncate 
apex. 

20. Doliehoctis (Colpodes) marginicollis = D. (Cyrtopterus) 
quadriplagiatus Mntch. (Bull. Mosc. 1861, i, 106, t. 9, f. 1). 
As already mentioned, both species are identical with 
Walker’s D. marginijer, and this is the naiiie which should 
be used. 

The species is apparently confined to Ceylon, though 
Bates (Compt. rend. 8oc, Ent. Belg. 1891, 339) mentions 
a solitary specimen from Tctara, differing, however, in 
some respects from the typical form. 

27. Diplochila (Platysma) retinens. The genus was 
identified by Bates (p. 212) with Chaudoir’s Eccopogenm 
(Bull. Mosc. 1852, i. 72). and he considered the species 
closely allied to, if not identical with E. moesfm Chaud. 
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(I.c. 74). I do not share this opinion, and identify Walker's 
species with D. {Rke7nbm) distinguenda Laf. (Ann. 8oc. 
Ent. Fr. 1851, 278). Bates himself later on not only 
described the species, but did so twice over — tliou^ili each 
time under the same name of Rhembus rectificatus (Coni])!, 
rend. Soc. Ent. Belg, 1891, 329, and Ajiii. JMus. Civ. Cen. 
1892, 325). 

Tlie species is common throughout India and Burma, 
hut its habitat does not seem to e.\:tend further. 

28. Gnathaphanus (Harpalus) dispeflens G. (Harpalus) 
punctilabris Mach, referred to elsewhere. 

29. Lamprophonus ( ? Drimostoma) marginalls. Bates 
says (p. 212) : “A Harpalid, with upper surface finely 
punctured and frontal furrows as in Brodgcellns and allies. 
The type being female, its generic position cannot be 
ascertained.’' The species actually belongs to Bates’ 
own genus Lamprophonus, described tliree years later 
(Aim. Mils. Civ. Gen. 1889, 191). and I con.sider the type 
to be a male. There is a further example from Ceylon in 
the British Museum Collection, and one in mv own collec- 
tion, but like the type they are old. I have also a speci- 
men, only partly developed, from the Nijgiri Hills. 

Lamprophonus marginalis, Lengtli 7 mill. Width 
o inilh 

Piceous, upper surface iieiieoiis, side iiiargiii.s of labruni ami 
clypeus, base of mandible.'i, palpi, mentum, aiitciiiia<% legs, margin 
of prothorax (widely], side and apical margins of elytra (the latter 
more widely), epipleurae of prothorax and elytra, and sides of 
abdomen reddish •te.staceo us, undersides of Jiiiddle and hind femora 
each with two dark longitudinal streaks, apex of hind trochanters 
infnacate. 

Head wide, convex, moderately shiny, closely and iinely punctate, 
frontal foveac rounded, rather shallow, clypeas truncate with a 
seta on each side, suture well marked, mandibles strong, blunt, eyes 
prominent, nearly reaching buccal li.ssure, antennae reaching a 
little beyond base of pruthorax, first two joints glabrous. 

Prothorax transverse, hardly wider than head, widest at a third 
from apex, rather flat, but declivous towards front angles, a little 
emarginatc in front, base slightly emarginate in middle, the .sidc.s 
coining forward to meet hind angles ; side margins finely bordered, 
Very slightly explanate in front, side.s gently rounded, faintly and 
widely sinuate behind, a seta at two-fifths from aj)ex, none at hind 
angles, front angles touching neck, hind angles sliarp, very little 
TRAXS. ent. sou. LONO. 1919. — parts; I, II. (JULY) o 
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more than riglit j transverse impressions vague, median line reaching 
apex but not base, well marked only in middle, basal foveae shallow; 
surface moderately sliiny, closely and finely punctate, more closely 
and confluently at base and sides. 

Elytra short, moderately shiny, narrowly bordered, shoulders 
not much rounded, margin sinuate near apex; striae rather fine, 
impunctate, a scutcUaiy' striole between 1 and 2, intervals flat, 
closely and finely punctate, rather more coarsely near margins, a 
large pore on 3, adjoining stria 2, at a third from apex, punctures 
of marginal series wider apart in middle ; testaceous border covering 
intervals 8 and 9 up to two-thirds from base, then widening out 
over the apical area, the edge of the aeneous discal area being 
irregular, with projections towards the apex on intervals 6 and 4. 

Underside smooth, but with some fine puncturation along the 
median line of the body, especially on the prosternal process, mefa- 
sternum, and basal segment of abdomen, metepistema elongate, 
prosternal process not bordered, a few small hairs at apex, two 
widely distant setae on each side of margin of last ventral segment; 
testaceous margin not uniform, but formed by a series of stnall 
triangular patches, each segment with a small rounded depression 
on each side. Hind femora compressed and strongly cimved ( ? if 
natural); tarsi smooth on upper surfiice, in the hind tarsi 1 — 2 -f 
3 -}- 4; iji the ty|)e one front leg is wanting, bub the first four joints 
of the other one appear to be slightly dilated, and squamose beneath. 

The species is smaller and less elongate than L. kicem 
Hates, with wide testaceons margins to both thorax and 
apex of elytra, the shallow basal furrows present in L. 
lucem are wanting. Otherwise the species are remarkably 
alike. 

Rates says nothing in his diagnosis of the genus about 
the ligiila and paraglossae'; the former is narrow and bise- 
lose at apex, the paraglossae are glabrous and mem- 
branous, wdder and longer than the ligula, rounded at 
the sides, with an angle at the apex, not meeting in front. 
The penultimate joint of the labial palpi is plurisetose. Of 
the front tarsi in the ^ Bates says, “ quatuor subtus pilis 
griseis erectis dense vestitis,” which is entirely erroneous. 
The tarsi are, in fact, biseriately squamose, as in liarpalm ; 
I cannot, however, detect any squamae on joint 1. 

30. Selina (Pselaphanax) setosa = S. wester manni Moteh. 
(Et. Eat. 1857, 110, t. {. 6). Walker did not recognise 
the family to which this insect belongs, but put it among tire 
P.Helaphitlae. Schaum redescribed and figured the species 
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(Burl. Eiit. Zeit. 1860, 172, t. 3, f. 11), and three years later 
(l.c. 1863, 74) created for it- quite uunccessarilv --the 
new genus Steleodera. Fuither observations have been 
jiiadc by Bates (Ent. Month. Mag. viii, 1871, 31, and Ann. 
and Mag. of Nat. Hist. 5, xvii, 1886, 199), Chaudoir (Bull. 
Mosc. 1872, i, 396), Mr. R. Oberthiir (Notes Leyd, Miis. 
V. 1883, 223), and Mr. Reitter (Wien. Ent. Zeit. ii, 1883. 
96).* C. 0. Waterhouse figures the species in his Aid to 
the Identification of Insects (.xv, 1882. t. 120. fig.). 

The species occurs all over India, ajid in the British 
Museum Collection there is an example labelled “Hong* 
Kong.” Mr. Vitalis de Salvaza has recently sent a 
specimen from Cambodia. 

* * * * * 

Tachys rufulus. Putzeys (Ann. Mus. Civ, Hen. 1875, 
737) refers to a Tachys rufuhis AValk., and Bates also 
nientions it (p. 212), but I have been unable to fiJid any 
description and should be grateful to any one who could 
tcU me where it appeared. I fancy it will prove to be a 
MS. name. There is no trace of any specimen bearing 
this name in the British Museum Collection. 

Pasco K. 

Only one type la in the British Museum Collection. 

OmophroD brettinghamae (Journ. of Entom. i, 1, 1860, 
38). Chaudoir gives a few notes on the species in his 

Note mouographique sur Je genre Omophron (Rev. et 
Mag. Zooh 1868, 56). See also Dr. Rousseau (Cien. Ins. 
Uiiiophroninae, 1908, 3). Dr. Cestro (Ann. Mus. Civ. Gen. 
1888, 172) described a .species taken by Mi'. Pea in Burma 
as O.'levigcUus, and Bates refers to this in his detailed work 
on Mr. Fea’s Carabidae (Ann, Mus. Civ. Gen, 1892, 269). 
i)r. Gestro, who suspected that his insect might be the 
same as Paseoe’s, tells us that he sent a specimen to 
Bates, who compared it with the type of brettinyhaviae, 
and decided that the two species were ditferent. In my 
collection is a cotype of 0. levigate, which T have com- 
pared with Pascoe’s type ; 1 find the two specimens to 
l)(‘ exactly alike. Possibly the species is a vaiiabic one. 
Bascoc’s locality was Dacca, Dr. Gestro’s Teinzo (lJp]>er 
Burma), 1 know of no other. 

Chaudoik. 

Opisthius Indieus (Ann. Soc. Ent. Fr. 1863, 149). Until 
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I read the description of this species I was not aware that 
there was a single type of Chaudoir in the British Museum. 
However, at tiie end of his description Chaudoir remarks ; 
“ Cette iiiteressante espece, qui habite le iiord de I’Inde, 
fait parti e de la collection du Musee britannique, ou ellc 
n’cst re presentee (pie par un individu unique ” This 
individual, unique no longer, was placed in the collection 
alongside another example labelled in Mr. Rene Obert-hir’s 
handwriting, “ Compare au type.” It would appear, 
therefore, that there is another “ type ” in his collection, 
but the description leaves no doubt as to the authenticitv 
of the British Museum example. This is one of the verv 
few Chaudoir types not in Mr. Oberthlir’s ("ollection. 

This genus has been dealt with by Commandant Dupuis 
(Gen. Ins. Opisthiinae 1912, 2), and 0. indiem appears 
on the plate,. fi^s. 1 and 8-10. The species seems to be 
common wliere it occurs; Mr. H. Stevens has taken it in 
con.siderable numbei's at Nagri Spur, near Darjiling (Sik- 
kini], and once at 90iK^ ft. at Kalapokri in Eastern Nepal. 
The type came from “ N. India,” and other examples in 
the British Mn.seum come from Mungphu and Khamba 
Jong, both in Sikkim (the latter at 10,000-16,000 ft.), and 
Guentok. 


H. AV. Bates. 

When Bates was describing a new species he did not 
make a practice of designating a particular insect as the 
“ type,” .so that, except in the case of unique specimens, 
there is only a typical series. In such cases it is I believe 
the practice, and T think rightly so, of indicating as the 
typ(5 the specimen labelled by the author in his own hand- 
writing; if more, than one specimen is so labelled, the one 
most nearly agreeing with the description will be chosen. 
I mention this matter because there are two important 
collections of Oriental Carabidac now in the British Museum, 
both made by Mr. George Lewds, one in Ceylon, the other 
in Japan, the new species in wdrich were describee! by Bates, 
the Ceylon collection in Ann. aiid Mag. of Nat, Hist. 5, xvii, 
1880, and the Japanese collection in Trans. Ent, Soc, Loud. 
1873, 1876, and 1883. The new species are numerous, 
and specimens labelled by Bates are indicated as the 
types. I think it quite unnecessary to go through the 
long list. 

The types of the “ new genera and species of Geode- 
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phagous Coleoptera from China ” described by TJates in 
Trans. Ent. Soc, Lond. 1873 are not in the Britisli 
Museum. 

In addition to the above, t}'pes of four apccies of Carabidae 
from N. Borneo {Mt. Kinibahi}. fn)ni tlie collection of the 
late Alexander Fry, are no^v at South Kciisington. These 
are as follows : — 

1. Simous borneensis {Proc. Zool. Soc. 1889, 381). Found 
also in S.E. Borneo. 

2. CoJpodes fryi (l.e. 381). 

3. Euplynes auroeinctus (l.c. 381). Taken also by Dr. 
Beecari in Sumatra, and by JMr. C. E. Bryant at Quop, 
W. Sarawak. 

‘1. Dinopelma plantigradum (l.c. 385). A second specimen 
is in my collection . 


C. 0. Waterhouse. 

Of these more modern types I need, I thi]ik% give a list 
only. 

1. Callida terminata (Trans. Ent. Soc. 187d, 11). Borneo 
(Sarawak) . 

2. Catascopus cupreicollls (l.c. 1877, 1). Aiulainan Is. 
Bates points out (Ann. Mus. Civ. Gen. 1892, 110) that, 

apart from colour, there is iiothing to distinguish this 
species from C. aeneus Motch. (Bull. Mosc. 18(i l, iv, 303) — 
C. fnscoaeneus Chaud. (Rev. et ]\Iag. Zool. 1872, 217) from 
Burma, Malay Peninsula, Siam, and Indo-Cliina. There 
is, however, some little doubt about the identification of 
Motchulsky’s species. 

3. Adelotopus collaris (l.c. 1877, 2). Siam. 

1. Cryptocephalomorpha (Adelotopus) margmata (l.c. 1877, 
2). Java. 

Ritsema points out (Tijds. v. Ent. xxii. 1879, Veislag. 
87) that Waterhouse’s species is identical with his previously 
described Cryptocephalomorpha gaverei (l.c. xviii, 1875, 
Vcrslag. 93). 

5. Paussotropus parallelus (l.c. 1877, 3). Batchian. 

0. Callistomimus dicksoni (Atui. and Mag. of Nat. Hist. 5, 
xiv, 1884, 429). Formosa. 

G. Lewis, 

Mouhotia convexa (Ent. Month. Mag. xix, 1883, 193). 
Laos. 



198 


Mr. H. E. Andrewcs on tiie 


0. J. Arrow. 

1. Pheropsophus nigricollis {Trans. Ent. Soc. 1901, 
t. 9, f, 2). 8. India (Bangalore). 

2. Pheropsophus bimaculatus B. var. posticalis (l.c. 203). 
8. India (Mt, Kodeicaucl). 

fhm^sophus eurtus (l.c. '204, t 9, I 3). S, India 
(Malabar, Kanara). 

4. Pheropsophus heathi (i.c. 205, t. 9, f. 1), Burma 
(Maul mein). 

Motchulsky. 

Motehulsky’s collection, formerly in Moscow, is undei- 
stood to have perished as a result of neglect — a matter of 
special regrei in view of the numerous and very imperfect 
descriptions of this author. Some reputed typical ” 
specimens, however, are in existence in foreign Museums 
and private collections. A few such specimens, all from 
Ceylon, found their way into E. Walker’s Collection, now 
incorporated in that of the British Museum; Motchulsk\’ 
and Walker were describing Ceylonese insects at about 
the same time, and no doubt some exchanges were made 
bet ween them. Tiie specimens in question, according to 
the British Museum Register, were typical examples from 
Motchulsky’s Collection, so that they may be regarded 
as eotypes, and have consequently considerable importance. 
Unfortunately they are few in number and poor in quality. 
They are all small species, mounted on shiny cardboard, 
generally much blackened on the upper surface. The 
species are as under 

Amblystomus (Hispalis) fuscescens (Kt. Ent. 1858, 23). 
1 ex. 

Tachys fiaviculus (l.c. 1859, 39). 1 ex. 

This example exactly re,sembles T. inf am Bates (Ann. 
and Mag. of Nat. Hist. 5, xvii, 1886, 154), and no doubtthev 
are the same species, though there are only three juxta- 
.sutiiral .striae on each elytron instead of four, as in Mot- 
chulsky’s description. 1 have seen examples from Perak, 
Penang, Philippine Is., and Hnng-Kong. Bates records it 
also from various parts of Burma (Aim. Mus. Civ. Gen. 
1892, 294). 

Tachys suturalis (Bull. Mosc. 1861, iv, 508). 2 ex. 

Tachys (Lopha) ovatus (l.c. 509). 1 ex. 
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A widely- spread Eastern speeieS, described also from 
Hong-Kong by Schauni as T. albicorrm {Bcrl. Eot. Zeit. 
18G0' 199). I have seen specimens from Ceylon, various 
localities in India, Burma, lilalay Peninsula, Hong-Kong, 
and Celebes. 

There is an example iii the British Museum labelled 
N. China,” but I think this probably refers to the neigh- 
Imiihood of Hong'Kony. 
fachys pobTus (Ic. 509). I ox. 

A v^ery common species, which is proKably identical 
both with Nietner’s T. {Bemhidium) cbetnnm (Ann. and 
Mag. of Hist. 3, ii, 1858, 121) and Putzovs’ T. biocidaltfs 
(Ann. Mas, Civ. Oen. 1875, 743). 

Tachys sulcatus (l.c. 509). 1 cx. 

There are a few examples from the Jekel Collection, 
some of them mounted on the same shiny blackened card- 
board, which are probably also from the Motchulskv 
Collection, but .satisfactory evidence is wanting. 

II. Types in the Hope Departmerit of the Oxford Unkersiiif 
Museum. 

These are to be found either in the Hope Collrction proper, 
or in the more receTitly acquired Chevrolat Collection. I 
w ill deal with these separately. 


(1) Hope CoUedion. 

IIOCK. 

Although Hope put manuscript names on a large number 
of the specimen.s of Oriental C^arabidae in his collection, 
he actually described very few of them. Most of the 
])iiblished descriptions appeared in the C'oleopterist’s 
Manual, vol. ii, regarding which T give some notes below. 
In the Transactions of the Zoological Society, i, 1833, 
pp. 91 -3, Hope also published “ Characters and Hescrip- 
fi(tns of Several New Genera and Species of Coleopterou.s 
Insects.” Two of the three .species of Carabidae were 
figured and the figures are well executed; the descriptions 
too arc fuller and better than those referred to el.sewlierc. 
These insects formed part of the Sykes (k)llecti()n, which 
seemed to have disappeared altogetlier until quite recently 
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T found one t){ the three types in question at Oxford. Tlie 
other tuo <‘aunot at present be found, but I give a few notes 
on a!l three. 

1. Anthia (Pachymorpha) orientalis (Col. Man. ii, 1838, 
ig: 3, t. f. 4). 

Hope proposed his geini.s (l.c. bl) for the Asiatic as dis- 
tinguished from the African species of the genus Antha. 
hut the name is now used only as a group index. I eon- 
.sider A. orienlalis a local race of A. secryvttata E. (Syst. 
Ent. 177b, 230), though Chaiidoir (Bull, Mosc. 1861, ii, 503). 
Motchnlskv (Bull. Mosc. 1804, iii, 216), and Bates (Sclent. 
Result, s of Sec. Yark. Miss. 1891, Col. 19) all treated it as 
a distiiict species. See also Obst’s “ Synopsis des Col. 
(len. Anthia” (Arch, flir blaturgesch. 1901, 286), and 
J)r. Rousseau (Gen. Ins. Anthiinac, 1905, 5). 

The type of A . orientalis ■ is much smaller than the 
ordinary A. sefgiittuta-ionn, and (including mandibles) 
is only 24 mill, in length. The proportions are about the 
sairie, but the head is less inflated. The puncturation of 
the elytra, especially towards the apex, is much finer and 
closer, and near the apex the surface is finely rugose. The 
coarse erect pubeseence is black (or dark brown), as in the 
sexgKttafa-iorm, but the fine recumbent pubescence is 
brown (in other example.s, however, this recumbent pube.s- 
ceiice, is grey-black) . The fourth aud fifth ventral segmeiits, 
though with a few strav punctures, are ver}" smooth along 
the median line. 

Hope , seems right iir thinking that A. orienkdis is con- 
fined to Wc.stem India. The type came from the neigh- 
bf)urhood of Poona, and other examples in the Rriti.sh 
Museum come from ik.ngalore. He mentions also a speri- 
men from the Himalayas, but it is to be noted that 
Indian examples, though in other respects resembling 
/I. sexguttafa. are generally much smaller than those from 
8. india, viz. about 35 mill, agaifist 45 mill, 

2. Catascopus whithilli (l.c. 161. t. 3. f. 2). Hope says: 
“ This magrtificent insect is named in honour of Col. Whit- 
hill, who brought it with him from Darpouillie.” I imagine 
that this locality is in N . India ; I have not, however, so 
far been able to identify it, and shall be glad of information 
as to its whereabouts. Tlie species does not seem a common 
one. hut I have seen examples from all the three Indian 
j’residencies, and Commandant Dupuis records it from 
Laos (Ann, Soc. Ent. Belg. 1914, 119). I cannot find that 
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anything more than Hope’s brief diagJiosis has ever appeared, 
so I give a description. 

Catascopus whithilli. Length 20 mill. Width : head 
and prothorax 4 mill, elytra 6 mill. 

Blue-violet; middle of sterna, ventral surface (hind margins of 
segmants lighter), epipleurae of elytra (more or less), coxae, tro- 
oiiiiiifers, underside of feinora, and joints o-ll of antennae reddish- 
broMTi; cl 3 rpeus, labriim, palpi and joints 1-4 of antennae (apex 
of joints Lighter), tibiae and tarsi piceous. 

Head lai^e, shiny, gradually narrowed behind eyes, nitaleratcly 
punctate on vertex and at sides, frontal foveive short but moderately 
deep, a single short ridge on each side close to eye, clypeus with a 
.«ota near each front angle, eyes prominent, mandibles strong, hooked 
at tip, antennae reaching a little beyond base of prothorax, pubescent 
from middle of joint 4. 

Prothorax cordate, convex, shiny, moderately transverse, widest 
at a fourth from apex, emarginate in front, faintly bisiniiate behind, 
sides gently rounded in front, sinuate long before base, side margin 
narrowly bordered and reflexed, a seta at a third from apex and 
another at hind angle; front angles well marked but rounded, 
liind angles right, base with a narrow border; transverse impres- 
sions, median line, and basal foveae all strongly marked, a vague 
shallow impressed line running parallel with side margin and at a 
little distance from it; surface smooth, with very fine transverse 
wrinkles. 

Elytra relatively short, parallel, very square at shoulders, sides 
rather compressed and margin sinuate at a third from ba.se, apical 
truncature emarginate, outer angle toothed, inner angle narrowly 
truncate; punctate -striate, the punctures much stronger at sides, 
a rather rleeji scutellary striole between 1 and suture, intervals rather 
flat on disk, faintly depre.s3ed at about first third, 3 slightly raised 
over a short distance near base, 5 and 7 carinate up to two-fifths 
from apex, a pore close to base between I and scutellary striole, 
3 with five pores nearly evejJy distributed along its length, marginal 
jiores rather far apart, closer near shoulder, with very long setae. 

Enderside smooth, shiny, middle of stenia and base of first ventral 
segment more or le^a jjunctate and pilose, prosternal process not 
bordered, punctate and pilose, nietepistema long, narrow, smooth, 
and deeply channelled, last ventral segment bordered on outer 
margin, a seta on each side in d> 2 setae in ?. 

Tarsi hairy on upper surface, cS with three first joints of front 
tarsi moderately dilated, and clothed beneath with white filamentous 
Seales. 
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Much larger than C. facialis Wied. {ZooL Mag. i, 3, 181 9. 
105). The blue colour has more violet in it, and no gieoti 
Tcflections ; head smoother, but punctures larger, without 
longitudinal striation at sides of front; front angles tif 
prothorax more rounded and basal transverse depression 
deeper ; the carinae on intervals 5 and 7 of elytra sharper, 
though not extending quite so far towards apex, interval 3 
with five (instead of three) pores, tooth at outer angle 
tmncature not so sharp. 

3. Macrochilus bensoni (l.c. 16G, t. I, f. 5). An example 
marked “ type ’’ ; for reasons already given, I consider 
tfie type ” to be in the British Museum. 

4. Chlaenius nepalensis (Zool. Misc. 1831, 21). There is 
also an example of this species marked “ type/’ to which 
1 have already referred in my remarks (under Hope) on 
the Hardwicke Collection, now^ in the British Museum. 

5. Gnathaphanus licinoides (Ann. and Mag. of Nat. Hist, 
ix, 1812, 427). This is a well-known Australian species, 
but I mention it here because its habitat extends to New 
flniriea. It was described again by Montrouzier (Aim. 
iSoe. Ent. Fr. 1860, 240) as Cafadromus'l im])ressm, and hv 
(Astlenau (Notes on Australian Coleoptera 1867, 99) as 
flarpnlm ulternans. Mr. T. G. Bloane has published a table 
(Deutseli. Ent. Zeit. 1907, 468) differentiating this and 
allied species. In addition to Australia and New Ouiiiea. 
the species is found in New Caledonia. 

6. Brachynus (Aploa) pictus (Trans. Zool, Boo. i, 1833. 
92. t. 13, f. 1). Sykes Crillection : type lost. Subsequently 
described by Chaudoir (Bull. Mosc. 1 852, i, 41) as B.fignrulm. 
The species is omitted from the Munich Catalogue, When 
Chaudoir came to write his “ Monographic des Braehy- 
nides ” (Arm. 80c. Ent. Belg. 1876), he had discovered 
Hope’s de.seription, and the species appears correctly under 
the name of pichis (p. .54). It is a well-known species, 
closely allied to B. nobilis Dej. (8pee. Gen, v, 1831, 115) 
from N. E. Africa, hut differing widely in appearance from 
most other species of the genus. Hope’s type, like the 
otlier two described from the 8ykos Collection, came from 
Poona, and 1 have records also from Bengal, Delhi, Nagpur. 
Belgaum (Brjinbay), 8. India, and Cevlon, At Oxford 
there i.s a specimen labelled “ Siam ’’—the only extra- 
Indian locality I have come across— and this is possibly 
inaccurate. 

7. Calosoma orientate (l.c. 92), Sykes Collection ; type 
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lost. I think this species is identical with Chaudoir's 
sqnamiyerum (Ann. Soc. Knt. Fr. 1869, 308). Hope’s 
description here is a little thin, but as far as it goes it agrees 
faii'ly with Chaudoir’s, and no other species of (Jalosoma 
is known as yet from Central and Southern India. Hope’s 
tv pc came from Poona, and Chaudoir’s two specimens 
came from Bengal and Oumbatoxe (Madras). I have 
records also from Khandwa (Central Provinces), Nasik 
(Bombay), and Manaparai (Madras). 

8. Chlaenlus sykesi (l.c. 93, t. 13, f. 2). Until (piite 
recently I believed that this, like the other Sykes types, 
was lost, but it has turned up in the Hope Collection, 
though in a very battered condition. The species bclojigs 
to the group designated HoynalolacJmas by Laferte (Ann. 
Soc. Ent. Fr. 1851, 233 and 293) ; and retained by Chaudoir 
ill his Monograph . Chaudoir did not possess it, and omits 
all reference to it, as does the Munich Catalogue (see Bates, 
Notes licyd. Mus. xi, 1889, 207). It is clo.sely allied to 
C. sexjynnclatvs Dej. (Spec. Gen. v, 1831, 616) from Abvs- 
.siiiia, but even more closely to C. panagaeoides Laf. (l.c. 
23;j) from Malabar. The type came from Poona, and I 
took another example (5) also at Poona in the year 1887 ; 
a third example ($) in the British Museum is labelled 
“ India ” only. I give below a detailed description, but 
as the type is too fragmentary for this purpose, I have 
described my own specimen, after comparing it, as far as 
circumstances permit, with the type. 

Chlaentus sykesi, 9. Length 19 mill. Width : head 3’5, 
prothorax 5 ‘5, elytra 8 mill. 

Black,' underside iridescent. Head aeneoiis-green, prothorax 
with faint greenish reflections, elytra sericeous, three sjiots on each 
elytron and labnim yellow, first three joints of antennae and tips 
of palpi red. Upper surface covered, but not at all densely, with 
a pubescence of short black and yellow hairs. 

Head convex, moderately shiny, not contracted behind, coarsely 
but not closely punctate, with a few finer punctures, frontal foveac 
very faint, slightly furrowed near eyes, a large iX)re and seta on 
Cuch .side of clypeus, midway between base and apex; last joint 
of maxillary palpi moderately, of labial palpi more strongly dilated, 
eyes rather flat, antennae reaching beyond base of thorax, joint 3 
two and a half times as long as 1, half as long again as 4. 

Brothorax convex, moderately transverse, widest rather behind 
imddle, narrower at apex than base, truncate at extremitie.s, sides 
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gently rounded, narrowly bordered, with a long seta at about a 
fifth from (apparent) base, front angles hardly, hind angles almost 
completely rounded; transverse impressions obsolete, median line 
faint, basal foveae small, round, shadow; surface coarsely, densely, 
and conflucntly punctate. 

Elytra convex, rather elongate, not wider at base than pro- 
thorax, dilated behind, ^^idest at three-fifths from base, very finely 
bordered, margin faintly sinuate behind shoulders and again near 
apex; punctate-striate, a rather long scutellary stride between 
stria 1 and suture, marginal series interrupted in middle, intervals 
nearly fiat, each with two more or less regular rows of setifcious 
umbilioate punctures, 2 and 3 (but only on disk) with a few similar 
punctures on middle of intervals ; front yellow spot roughly rounded, 
covering the shoulder and exteiidnig inwards to stria 3, middle 
apot rather larger and a little transverse, reaching stria 2, on interval 
t) tlic colour running forward a little way towards the front spot, 
hind sixjt near apex, equal to front one and also rounded, extending 
inwards to stria 3, all spots reaching margin, but leaving the narrow 
border black, tapering a little towards suture. 

Underside shiny, all sterna and episterna coarsely but rather 
sparsely punctate, meso- episterna only on anterior half, ventral 
surface fairly strongly punctate at sides, very finely and sparsely 
in middle, prosternal process unbordered, pilose, metepistema as 
long as wide, last ventral segment with half a dozen pores along 
margin on each side. 

Closolv allierl to C. paimgaeoides Laf., but considerably 
lar>^er and disliii^uishod at oucc by the presence of six 
veil rav spots on t he el vtra instead of I , Head more stroiijily 
punctured, eves uot quite so flat, protborax much loss 
contracted beliind. clvtral intervals flatter, colour of spots 
darker. 

Gray. 

Orthogonius hopei (Griffith’s Animal Kingaom Col. i- 
t 13 f 4) Described acain in the 
vearbv'Oorv (Ann. Soc. Hnt. Fr. 1833, 196) under the 
name of 0.' malabnrienm. Graves species said to 
come from India; the type bears a label, which 1 
unable to read. Gorv’s species was said to come from 
Malabar. Provisionally I disbelieve both these state- 
ments. Chaudoir, in his “ Kssai monographique siir les 

Ortho-ouiens ” (Ann. Soc. Ent. Belg. xiv, 1871, 1 >3). 
describes the species and tells us that he possesses 
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sj)eciinens, one of which (Gory's type) “ etait indique eoninic 
venant des Indes orient ales,” the other coniinjt from 
Malacca. 

In the British Museum there are examples from Malacca, 
Singapore, Penang, Tringanu, Piilo Aor (wherever that 
inav be), £wid the N.E. coast of Sumatra. If (5ray had 
11(1 better indication of origin than the label on the type 
sporiinen, I do not know how he squeezed “ India ” out 4)f 
if. Gory pos.sibIy misread “Malacca” for “ ]\lalabar.'’ 
At all events I have seen no examples froin India, and 1 
reitatd the species as a Malay one. 

W. W. Saundkks. 

Catascopus wallaeei (Trans. Ent. Soc. 1863, 162, t. 17, 
f. 1). There is in the Hope Collection a damaged specimen 
of this species, without a head, claiming to be the type. 
I* seems unlikely that one solitary type should have been 
detached from all the others described by Saunders in his 
paper. Mr. 0. E, Janson tells me that the Samidens 
(.bllection of Carabidae was sold to Air, Edwin Brown, 
and that on his death it was resold and probabl}’ went 
abroad. The species comes from Waigiou. 

PUTZEYS. 

There are four types of Clmna, all described by Jhitzeys 
in his “ Monographic des Clivina et genres voisins ” (Mem. 
l.iege, ii, 1846), The original desciiplions are long and 
detailed, and no redcscription appeal's necessary, though 
I give a few notes. 

1. Clivina assamensis (Mon. 584 (66)). I cannot fiiid 
any mention of this species since the description was 
[tiiblishcd. Putzeys’ account of the head does not seem 
to me quite accurate, and the mentum — a very curious 
organ — ^is hardly mentioned. 

The ,si(le.s of the inentum are neaily jKii'aliel, lobes obliquely 
tratiwite in front, epilobes projecting very slichtly in front, general 
"urf;H-e sluigreened, surface of lobes slight I v .striate, tniddbi of basal 
aren raised and longitudinally furrowed, tooth in the form of a eiij>, 
hit* concave aix'a directed forwards, the upper margin {»roje«:ling 
b'.voiid the lower and a little emarginate, the lower margin forming 

'imall rounded knob projecting downwards. 

Head with a curved ridge in front, convex part directed forwards, 
as ill r. indica, a little behind and parallel with this a slight curved 
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furrow, and behind this another slight furrow curved so that the 
Convex part faces backwards, on each side of middle of front a deep 
pit, with a short transverse furrow behind it; neck strongly ptme- 
tured, two or three ridges between front and frontal plates. Hind 
angles of prothorax rounded, lateral grooves shallow, crenulate, 
extending to frotit margin. Elytra with striae 1-4 free at base, 
interval 3 without pores, 8 joining 7 before base, 6 at base, all a 
little carinate at base, 8 carinate at apex. Prostemal chfuuiel 
narrow; underside finely punctured, except along median line, 
last three ventral segments bordered, two setae — rather distant 
from each other — on each side of last one. 

2. Clivina indica {Mon. 585 (67) ). One of the best- 
known and most widely distributed Eastern Clivinas, It 
was redescribed by Nietner (Joum. As. Soc. Beng. 1S5G. 
V, 390) as C. ntgosifrons, and tw'o years later by Walker 
(Ann, and Mag. of Nat. Hist. 3, ii, 1858, 203) as C, revio. 
I have seoti examples from numerous localities in Tndia, 
Ceylon, Burma, and Indo-China. In India the average 
length is 8 mill., but in Indo-China it is only 6 5 mill, 

3. Clivina melanaria (Mon. 586 (68) ) ~ C. (Scarites) 
attenuata Herbst (Nat. Ins. Kaf. x, 1806, 264, 1. 176, f. 7). 
Also described by Bonelll (Obs, Ent, ii, 1813, 481) as C. 
jncipes. A common species in N. India, but I have not 
seen examples from any places further South than Nagpur 
(Cent. Prov.), and Bandra and Kalyan (Bombay). A 
local race was described by Bates from Bhamo (Ann. 
Mils. Civ. Gen. 1892, 275) as var. bhamoensis. The species 
reappears in Indo-China, where the dimensions, as in the 
case of C. indica, are 6‘5 mill., compared with 8 mill, in 
India. 

4. Clivina striata (Mon. 502 (74)). Very closely allied 
to C. attennafa Herbst, the points in which it differs beinsi 
well brought out by Piitzeys. I have found no reference'^ 
to this species in entomological literature. It is fairly 
common in Southern India, and extends about as far 
tow'ards the North as C. aftmtiaia does towards the South. 

(2) ChecTolat CoUedian, 

Chevrolat. 

Among the types of Oriental Carabidae in this collection 
there are two described by Chcvrolat himself. 

1. Pericallus guttatus (Mag. Zool. 1832, ci. ix, t. 16), 
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The description does not fro into great detail, but it has 
been expanded by Chaiidoir {Beii. Ent. Zeit. 1801, 12;i) 
and Commandant Dupuis (Ann. >Soc. Ent. BoJg. 1013, 82). 
The type came from Java, and so did nearly all the exam]>les 
1 liave seen. There are, however, tvo speciTnens in the 
Diitish Museum labelled respectively India, aiid 
Mungphu (Sikkim) : I think tlie.se indications should be 
accepted with reserve. 

2. Gnathaphanus (Amblygnathus) phillppensis (Rev. Zool< 
1841, 221). Two examples (cJ $), without any indication as 
to w Inch is the type. Chevrolat probably had both examples 
before him, and I think they may fairly be treated as the^;^ 
and 9 types. These came from Manilla, but the range of the 
.specie-s is from S. India to tropical Australia, \V. Macleay, 
jun.. described it from Port Denison (Trans. Ent. Soc. 

1864, i, 117) under tlm name of Pachanchehms 
kedcei>s, and Chandoir added some further notes (Ann. 
31 us. Civ. Gen. xii, 1878, 511). Bates records the s])ccies 
from Rangoon, Chaudoir from Queensland, and Mr. Sloane 
adds Celebes and New Guinea, I have seen Indian speci- 
iiieiLS from Belgauin and Kanara (Bombay), and Virsee 
(Central Provinces). I believe the species to be fairly 
common in Australia, but it seems to be uncommon in the 
Indian region. 

Castlknau. 

Chlaenius flavofemoratus (Et. Ent. 1831, 81, t. 1, f. 3). 
Chaudoir did not apparently know tliis species, for in his 
'■ Munographie des Chleniens ’’ (Ann. Mus, Civ, Gem, 1876, 
93) be treats it as a synonym of C. Jenioralus Dcj. (Spec. 
Oen. ii, 1826, 328). This is quite a mistake. It is actually 
identical with 0. nigricoxis Motch. (Bull. Mo.se, 1861, iv, 
339), bv which name it has hitherto been known ; this 
name must, however, give place to Castleiiau's much 
earlier one. Chaudoir (Muu. 91) gives a fiirtlier descj'ip- 
tidti of Motchulsky’s .species, and Bate,s (Ann. Mu.s. Civ. 
ben. 1892, 312) also has a reference to it. The type came 
from Java, Motchulsky’s species from Hong Kong. Bates 
iiicntions Bhamo, Palon, and Karin Cheba (Uurma); also 
bans in Indo-China. 


PUTZEYS. 

Tlitwe {ire in the Chevrolat Collect ion some Clivina types 
aiid cotypes. Putzey,s’ types seem to be scattered, and 
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without an examination of foreign collections, it is im- 
possible to decide whether certain specimens are types or 
not. 

1. Clivina agona {Rev, gen, des Clivinides, Ann. 8oc, 
Ent. Belg. x, 1807, 131). After the description we read. 
“ Rapport^ dc Siam par M. de Castelnau 1 ind.” Tlie 
label is marked “ Siam Castelnau type,” and there seems 
no reason to doubt that this specimen is actually the type 
of the species, though I find nothing in Putzeys’ writimrjj 
to indicate that it was in the Chevrolat Collection. Tiie 
species, of which I have seen no other example, is verr 
much like C. cml(me(i (see under Westwood), and the onle 
material difference I can detect between them is in the 
sculpture of the thorax. In C. emtanea the surface is 
smooth or only slightly wrinkled ; in C. (igona the transverse 
wrinkling is very marked. The longitudinal wrinkles are 
not 80 apparent; they are situated on each side of the 
median furrow, and though irregular run parallel with it; 
they may sometimes be seen indicated in C. casianeo. 
The finely punctured spaces on the disk I have never seen 
on any of the numerous specimens of C. caslanm I have 
examined. Tt is possible that this surface structure mav 
be individual, and one would like to see more Siamese 
specimen, s. Bates thought C. fii^ona a variety oiih' of 
C. parryi Putz. (— C. castanea West.), but for the present 
I treat it as distinct. 

2. Clivina transversa (Rev. gen, 125). This is also a 
specimen taken by Castelnau in Siam, but it does not 
claim to be the type. Putzeys says, “ Siam 1 ind. com- 
munique par M. Signoret,” 1 have not been able to learn 
what became of the Signoret Collection. 

I know of only one other reference to the species, viz. 
by Bates (.\nn. Soc. Ent. Er. 1889, 2fi2), who gives Mytho 
(Indo-China) as a locality, 

3. Clivina siamica (Rev. gen. 124), Six examples, all 
taken by Castelnau in Siam. These are possibly all co- 
types, and the labelled specimen may be the type, though 
this is not indicated. Putzeys had before him 7 examples 
taken by Castelnau in Siam. Bates (Aim. Soc. Ent. Kr. 
1889, 2G1) identified some examples fmm Saigon as 
belonging to this species. 

I think C. sumica may prove to be identical with C. 
lobafa Bon. (Obs. Ent. ii, 1813, 481), but I hav^ not the 
means at pre^sent of deciding this point. 
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4. Clivina (Mon. des Clivina et genres voisins, 

Mem. Liege, ii, 1846, 592 (74) ). The description is followed 
by the note “Java 1 ind. Coll. Chevrolat.'" In going 
through the collection I tyas unable to hnd any speeinieii 
labell^ C. javaniea. I found, however, aji example 
labelled “ Clivina hidka (D. Bardel)/’ which has nothing 
to do with 0. vxdica, and (except tliat the lateral groove 
on the thorax does not quite reach the anterior margin) 
agrees with the description of C. javanica. This specimen 
does not claim to be a type, but it is possible that sonic 
accidental confusion of labels has ocourred, and in default 
of other competitors with better claims, 1 think it may be 
regarded as the probable type of the species. In the 
■“ JliWi.sion generale ” (p, 124) Putzeys mentions another 
specimen in his own collection from the same lociility, 
and Bouchard (Aun. Soc. Erit, Pr. 1903, 109) also records 
the species from Java. 

0 . Clivina ephippiata (Mon, 602 (84) ). Putzey.s says, 
“Java 1 iud. Coll. Chevrolat,” but 1 actually find two 
specimens designated “type,” one labelled " Java” twice 
over, the other labelled “ J-pva ” on one ticket and “ Macas- 
sar” on another. In his' “ Postscriptum ad Cliv. ]\I(>n.''’ 
(Mem. Liege, xviii, 1863, 29) Putzeys remarks, “ J’en ai 
vii im individu dc Macassar. J^en po.s.sede deux que j'ai 
re^us de M. Stevens comme venant des lies (“elebcs.” in 
the “ Revision generale ” (p. 185), the other localities have 
di.sappeared, and we are confronted with “ lle.s Celebes ” 
only. It appears certain that one of the two Oxford 
specimens is the type, but there seejns no hmger any 
means of ascertaining which of the two enjoys that 
distinction. 

There is qiie specimen from Java in the British Museum, 
and I have one in my own collection, received from Mr. 
iSloanc, labelled “ Sukabumi ” (E. Java), 

6. Clivina lobata (Bonelli, Obs, Knt. ii, 1813, 181; 
Dcjean, Spec. Oen. i, 1825, 414). Thougli this species was 
not described by Putzeys, I mention it here because he 
makes it the type of a considerable group. He did not 
know Bouelli’s type, but, for reasons given in the “ Re- 
vision ” (p. 120), he considered that Dejean’s was identical 
with it. Thea^easons seem to me inadequate, but until 
Boiielli’s type (if it still exists) is available for exaniinatioji, 
die question must remain open. In the Chevrolat Coilec- 
dnri there are two examples, one from Bengal, the otlier 
I'RAXS. EXT. SOC. LOXD. 1919.— FARTS I, II. (jULV) P 
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labelled “ Tnd. Or.” and claiming to be a type of Dejean’s 
C. khala. I think this unlikely, but it was probably com- 
pared with Dejean’s type. Putzeys says (Mon. 599 {81] ), 
“ Indes Orientalcs (Bengale). 2 ind. coll. Dejean. 1 ind. 
coll. Chevrolat sous Ic noni de Cliv. fodiens IlHg/* I have 
seen nothing with any such label attached. IledtenbaeluT 
(Reis. Novar. Zool. ii, Col. 1857, 8) records what he takes 
for this species front Shanghai. 

7. Ancus excavaticeps (K6v. gen. 199). The locality is 
Siam, and Putzeys adds to his description, “ J’en ai ex- 
amine des individus dans les Collections dc M. de Chaudoir. 
Signoret, et ChevTolat.” At Oxford there are 5 examples 
taken by Castelnau in Siam. The labelled specimen miglit 
he regarded as the type, but in any case I think they may 
all he considered as “cotypes.” 

Mr. Sloane kindly sent me two examples, also from Siam, 
and there are six specimens in the British Museun^, three 
labelled “ Siam ” {ex coll. Bowring) and three labelled 
“ Malay-Castelnau ” (ex cull. Kry), 
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Catadromu8 im'prmus 

Montrouz. 202 
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1.70 

„ ifw6o/imceM« 

Mad. 163, l.;)4 

„ t*«?neripefiK!> 

Macl. U!) 


Hakpai.us gen liji 

,, alkm/iTM Cast. . 2ti2 

,, c//awe.'fceTi^ Hope . 177 

„ dentipes Wied. . 15 k 

„ dijpdliA Hope . 177 

„ diapdlens Walk. 


150, HI.-) 

japoninis Moraw. . 1 7ii 
pMTicfilabris Macl. 

150, m 

punctidnUts Mael. . l.il 


„ rducen* Bate.s . 177 

„ mgicoUis Motdi, . 1 7ii 

„ ^inicus Hope. . , 1 7)i 

„ sid'idus Walk. . ls!j 

„ suhcoskiiiw Dej. . 150 

„ Ihunbergi Qncna. . l.TO 

,, irachoidf.s Hope . I7>s 

HEi.Luogen [(;i| 

,, distacUi.'i W'iecl. . . lOil 

„ 2ii(:w^r/7ft(tcii^a/.«s 

(lucr. 170 

., IripMsJiiktiw Dej. . 12+ 

Uelluodt-s laprokmnf', We.sUl. . ISi) 
IIeterogloss.a gen. . . . Ki'.l 


,, hirndadata 

Nbstn. Itiit 

Hcxfigmifi bomingi Schaiim . 

,, 0:rm f»witf.s 

(1. and H. 132 
,, krmimtd Kirby . 132 

,, Dej. . 132 

dixpfdis (umsems Moteh. 140, 19s 


H()m.aM)la<'hm:s gen. . . 2ii3 

Uulmtdis lam'gatui ¥. . .122 

HYEirAEitEOy gen. . . .156 

,, r€.flmt,<! Macl. . 156 
Hypharpaz dcntipeif Wied. . ISs 
„ latmilis Mad, 152, 158 

,, trIceloT Macl. 152, 158 

brAiBius gen Isl 

,, 6o^si Tatum . . bl 


,, caschmirensis 

Koll. and Redl. I8l 
, , I ithariopkorns 

Tatum bl 

/n'dessw.-i omn(a/is Hope . I'" 
„ Bates . . F' 

/soforsu# monc/ormits Schauin 12' 
Lngarufi mpiiMtatiz'! Bates . 1+8 
Lamprian ruficeps Mad. ■ . bH 

L.VMrBOPH08'U5 gen. . 103, 104 
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PARK 

lamproipKc^v^ l^ccns Bates 191 
marginalis 

Walk. 193 


Uhia bipars Walk. . . .185 

„ tnargiTialis Wied. . . 105 

,, spl tndidtila Ma.cl, . .104 

,, •(tnifasciaia Dej. , .178 

l.£jSTra gen 188 

„ Unearijf Walk. . . 188 

kEPiTHRix gen. . . . .177 

Ix^ticus hugueti fJaet. . • • 148 

,, viridicoliis 5IaoI. . 148 
LisaAUcnENius gen. . . .130 

,, rufifsmoratits 

Mad. 136, 137 
Iji-pha ovata Motch. . . . 198 

Loxandrus gen 149 

LoxoCREPie gen. . . . .104 

LoxosCPS gen. . . . - 177 

elp.ixitm 

Schm.-Goeli. 177 
fAiperca laevigata F. . . . 122 

Macrochilus gen. , . . 124 


asierirMf: White 180 
hen^oni- Hope 
124, 129, 176, 202 
chaudoiri Andr. 130 
ermifer Redt. , ISO 
quadrimacula- 

tu$ Giier. 17() 
Irimaculaiu-'i 

Oliv 129, 17() 

Chaud. 130 
tripusl ulatua 

Dej. 124 


.^fornga planigera Wallt. . .189 

JIasokeus gen 1.58 

„ australia Sloane , 159 

Megraj^mus gen 177 

,, circumcijiciun 

Motch. 177 

MicKOCEPiiALEia gen. . . . 149 

Mif:celius ccylon7C7is Chaud. . 183 

„ juvanm Klug . . 183 

„ rufiventrig W'alk. . 183 

„ uniedoT Putz. . , 183 

Mochtiierus gen. . . . 163 

, , angulatus 


Schm.-Goob. 104 
retractus Walk. . 189 
tetrag'pilotuH 
Mad. 163, 1G4, 189 


ilorio cordicdlis Chaud. . .188 

„ cMujoidea Walk. . . 188 

„ Chaud. . .188 

„ IrvfjosUoidpM \Ya\k, . . 188 

iimkatia tonveza Leivis . ,197 


PARK 

Weafra Fairni. . . .181 

Omaseus gen 148 

,, airatus Hope , , 173 

,, indkus Hope . , 173 

„ vrridicdlig Mad. . 148 

Omophron breti>ng?tamacVii$Q. 195 
„ ■ ?gyi"ga<ujf Gestro. , lil5 
OxycHOLABis gen. . . .145 

Ophonus senilis Kietn. . . 152 

Opisthius indicus Chaud. 195, 196 
OKTiioooxicjs gen. . . .11*5 

,, uerC>gon«-8 

Wied. 165 

,, aUemans 

Wied. 165, J67 

„ „ Mad. 

(not Wied.) 165 

,, brtinnilnbris 

Mad. 165 
,, femoralus Dc],. 165 

,, Aopsi Gray. . 204 

,, maclcdJji Andr. 188 

,, malabariensis 

Gory. 204 

^ ,, parvus ("hand. 189 

,, piciUihris Mad. 165 

,, planigents 

Walk. 189 

OxyLOBUSgen 180 

,, designnnH W'alk. 

ISO, 188, 187 
„ lateralis Drg. 18(), 187 
„ scul'iAilis Westd. 

ISO, 18(i 

PAClIAUCHEXIt-fj gon. . .150 

,, laeviceps 

Mae!., jiin. 207 
Pachmorph-a oriental/s Hopo 

121, 200 

Pachy tracheitis ohlongus Dej. . 126 


pAXACAEUS gen. , 126, 127, 136 
,, cercus Mad. . . 135 

„ chalcoccphaliis 

Wied. 136 
,, fahricii Hojm . 127 

,, nobilisDd}. , .126 

,, rc5w7i> Gory . . 126 

,, relraritis M'alk. 

164, 189 

,, Vigors 

125, 126, 127 

Pardileus gen 176 

,, japoniciis Moraw. 176 

,, rugicoilw Motch. . 176 

,, sinicus Hope . .176 

Patissoiropus paralklus 

C, 0. Waterh, 197 
Percus nep^hrms Hope . .170 
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rcrtcfdius cdrhen/tis Tlioms. . 182 
,, cicindiloidis Mad. 143 
„ cupripennis Thoms. 182 

„ . .y gntUitulf Chevr. . 206 

,, ionjf'cd/i's Chauil. . 144 

,, prcd ideti'f Thom.s. . 182 

,, (juadrimitcvlfiUi4 

Mad. 141, 143 

,, qundrisigMhis Cnit. 142 

,, ietra-itigiiKi Chaiul. . 143 

/Vf'jOTw Fairm. . . 181 

,, auaintlica Sioane . 182 

,, htccoTii Putz. . . 182 

,, discMli/t f’haud. . . 183 

,, Ijinicola . . 181 

„ ja-n-ioniam Woll. . 181 

,, japonica Hates . .182 

,, 'll t(jr imps Do.j. . .181 

„ pusilla Pering . ,182 

,, tOiffusa Bates . . 182 

,, iimhiipeymia Lee. . 181 

PiiKKdr.soi’KCs gcii. 124, 125, 100 

,, oniw'nu.^ 

Cliaiul, 125 
hivuicidaias L. 120 


,, var. ■po-'iticnlia 

Anow 198 
,, airhift Arrow. 198 

,, ja{icicolli■'^ Dej. 

108, 169 

, , kvfiih i A rrow . 1 98 

,, juvitmix Dcj. , 168 
,, iLigricollis 

Arrow 198 
,, occipitalis 

Mad. 168 

„ iripiicituJafus 

F. 124, 130 

J'hjsocrntaqdi tis Cfijlofi ievs 

Parry 180 


Pimclia bija^ciain F. . . . 120 

,, fnsciota F. 

125, 126, 127, 128 
FirmUillvs jeae Buies . . 14G 

Pla^etks gen. ... 169 

,, Mad. , 169 

,, ,, isietn. 169 

,, cruciVer Redt. . .180 

,, puncliceps Andr. . 169 

„ ruficeps .>chinjiu . 169 

Platysm.\ gen 148 

,, gagates Hope , 174 

,, Tctinens Walk. . 192 

I’LATYMETOl'US gen. 

150, 154, 155, 156 

,, amomus’D^]. 


155, 156 


PAia; 

Platymtlopus 7nelananua Boh. 156 


punctvlatus 

Mad, 1.51 
„ senUia Nietn. 152 
Plochiomts edtemana Wied. , 165 
Poeciloisiuala€vicdUi9 Motch 139 
PsiSTOMACHAEEUS gen. . . 136 

„ cKcdcoceph- 

altui W'ied. 130 
Priatonychua brunneua Hoiie . 175 
PEOMECOrTBEA gcn. . . .165 

Wied. 11)5 

Psdaphanax atioma Walk. . 194 
P(ero«t/cA«..i amdMi Hope. . 173 
„ criatatiia Duf. , 174 
„ gagatea Hope , 174 
„ inAkua Hope , 173 

„ panitnp7/nctfit7ia 

Genn. 174 

RnKMBiTSgen 144 

„ Luf. , 193 

„ pdiiusY. . . . 144 

„ rectijicutua Bates , 193 

Sagrac.meras javanus Rwlt. . 158 
JSC'AT’IUNOTLS gen. . . .17s 

,, eJewdirs F, . . ITS 

jSV«rftrs «<ieni(atws Herbst . 20li 
,, deaigiinfis \Valk. . . 186 

>? gcryon Hope . . . 170 

„ in/iiu Oliv. . . .162 

„ ,, Mad. (not Oliv.) 162 

„ lueviyalua V. . . .122 

,, lafemlisPcp . . .186 

„ oblikrans Walk. . . 1S6 

,, 'punctmn Wiwl. . .162 

„ scvlptilia W&itd, 180,186 

,, smicircularia Mac). , 162 

„ auhprodadtta Cliaiul. . 162 

„ Walk.. . 186 

„ sulcaiua Oliv. . . 176 


,, UIIV. . .Id' 

Sdempkorua cdombenaia 

Kietn. 1.55, 188 
„ infrua \\’a\k. 

188, 196 

i^flina scioaa Walk, . , ,194 

„ wcaicnnttnni Motch. . 194 
SimouB bormensia Bates . , 197 

Siopdua composiius AValk. . 189 
„ ferreua Bates, . . 189 

So??iopi[d«5 ftZevafiiS F. . . 178 
SoMOTRiCBU,s gen, . . .178 

„ bicinctva Hope 178 
„ ekvatiia . 178 
„ unifasr,iatua 

Hej.n78 

Sfhodecs gen, - . . 143/146 

„ brmneua Hope . 175 
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Srui.EonEBA gen 195 Tdchys siitu.ralii Motch. , . 1<)8 

Bates 177, 178 ,, wni6ros«-s Jlotch. . .190 

„ cyandliis Bates . 178 Tachyia brunnipennt^ 

„ Hope 177, 178 Mac]., jua. 190 

,, iridicdor Redt. .178 ,, extrema Walk. . . 190 

„ quinquepustuhlus ,, mna Gylh. . . . liK) 

Wied. 178, 189 ,, nietmri Schanm . .190 

„ smaragdidus F. „ mnbrosa Motch. , , 190 

178, 189 Tacniolobus punclicolii‘i 
„ stdidus Walk. . 189 Chaiul. 102 

,, trechoides Hope Tabus gen 169 

178, 189 TETRAOoxrcA gen. . . .192 

STEKoros gen 175 „ repandens 

8TOMOXAXUS gen. . . . 160 Walk. 191 

,, borneensts Tcliit. 160 Thyreopteru.fi tctrofiemHjf Dej. 164 

,, japonic us Tchit. 160 Trechkus jimteeda Woll, . . 181 

,, sculptipmnis ,, japonicas Bates . 182 

Motch. 160 ,, Ufiibripennis . 181 

„ strialicollis Dej. 160 Tbeciius gen 149 

SruiGiAgen 169 ,, fon.wxw.'f Mad. , . 149 

Symphijits unicolor Niefcn. . 145 ,, jnsismimins VV*oll. . 181 

fachy.'i albicomis Sehaura , 199 Tbigo.vodactvla gen. . .1:12 

,, bioculatus Piitz. . . 199 „ fcrmhudt.-i • 

., ibenmus Nlctn. . . 199 G. and H. i;{2 

., jinilimus Walk. . . 191 „ icrmiiMia 

,, ftovicuhoi Motch. . .198 Kirhy 132 

,, injarvs Bates . . . 198 „ ,, 

,, omtiis Motdi. . . . 198 Dej. 132 

peryphinns Bates . . 191 Trigo'mlomti indira Brulle . 148 

„ poliOw Motch. . . . 199 ,, f'/rr'd/Vo/Os Dej. . 148 

„ rufulus Walk. . . 195 „ „ Bnillc 148 

„ Motch. . .199 'rRorioocABAbus gcii. . .181 
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VII. The British Species of Andreiia mvl Numada. Rv 
K. G. h. Perkins, M.A., B.Sc. 

[Read May 7th, 1919.] 

Plates XI—XV 

The species of the genus Andrena and its parasites of tiie 
genus Nmuda have perhaps been more sought after and 
collected than any other of our Aculeate Hymenoptera. 
This is probably due to the fact that in our limited fauna 
they present a good appearance in a collection, few being 
of small size and many of considerable beauty, while at the 
same time hardly any places arc so poor as not to possess 
some local and interesting species. Andrena is a genus of 
enormous extent, our sixty -one species being a small fraction 
of those that exist, or, indeed, of those that have been 
already collected. Unfortunately, no one has yet been 
found to classify the species as a whole, and no satisfactory 
grouping even of the European forms has yet been achieved. 

The various arrangements that have been proposed for 
our British species all leave something to be desired. Those 
adopted by F, Smith and Shuckard are quite impossible 
and unnatural, being based on superficial appearances. 
The classification used in the works of Edward Saunders 
was a vast improvement on these, especially that in his last 
book. Schmiedeknecht’s arrangement in the “ Apidae 
Europaeae ” is often unsatisfactory. But before consider 
irig in detail the arrangement in groups of our British 
species, some notes on the habits of the species and their 
parasites may be given. Smith, Saunders and Shuckard 
have all described these to some extent. All these collectors 
had constant access to some of the finest collecting grounds 
that are to be found in the South of England, and con.se- 
quently there is a tendency, 1 think, in their writings to 
consider species that are really quite local to be of mon* 
general distribution than they actually are. As a beginner 
it was my lot to collect in a district where a sandy soil— so 
attractive to most Aculeata— was wanting, and in conse- 
quence it was years before I met with living specimens of 

TRANS. ENT. SOC. LOND. 1919 . — PARTS I, II. (JULY) 
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iiiany species, which in a more favourable district would be 
considered very commonplace, 

The habit of forming “ colonies,” that is for great numbers 
of individuals of a species to form their burrows side by 
side, often so close together as almost to touch one another, 
is very marked in some species of Andmia, while others 
rarely or never do so. Thus one may sometimes see hun- 
dreds of burrows of such species as A. h<milk * or /I . Hericen 
{(dbicnis) in a square yard or two of surface, while specie,s 
like A. trimmerana, nitida^ albicans and others rarely or 
never form these compact colonics. Some species, e.g., A. 
cmeraria, sometimes form dense colonies, but at other times 
their burrows are scattered singly or two or three together 
over a large acreage of land. Iti such cases it is probable 
that in the one instance the soil and other conditions are 
pretty much the same over the whole area occupied, and in 
the. other that a limited spot affords conditions pre-emin- 
ently favourable, as compared with the surrounding country . 
I suspect the colonising is due sometimes to a natural 
sociability of the species or a reluctance to depart from their 
immediate birthplace, for we have seen a colony with few 
individuals probably it had originally been started by a 
single female — increase in size and become pennanenllv a 
large one, subject only to increase or decrease as the seasons 
were favourable or othenvise. Some of these colonies 
persist for many years. V. H. Perkins, in his list of the bees 
of Wot ton -under- Edge, (iloucestershire, records the dis- 
covery of a colony of A. hamilis in I87G, from which he 
collected the species again in 1882, 1887 1891 . 1 myself 

collected from this colony in 188(5, 1887 and 1890, and 
observed it to be still present in 1907 and 1911. As no other 
colony of this bee has ever been observed in the district, 
we may assume that this one has maintained its hold for 
nearly forty yeai-s at least, and might conceivably have 
existed for centuries. Some colonies are of such vast ext cut 
as to produce almost incredible numbers of individuals. 
Thus those of such species as A. humilis and A. sen cm 
sometimes extend in favourable situations, with breaks 
perhaps at intervals, for hundreds of yards. Smith remarks 
of the first named that in a pathway at Hawley (Irecii, 


* The changes in nomenclature adopted in thi.s paper will be 
found on p. 269, the names used in recent British works and cata- 
logues being added in brackets. 
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Hants, there was a colony “ so numerous that their flight 
as they skim over the surface of the ground, produces a 
loud humming noise.” I have noticed similar colonies 
of this species myself, and have recorded the same of A, 
wilkdkt. Other species that do not form those huge dense 
colonies are sometimes equally successful in the production 
of individuals, and I suppose every one must have noted 
the incalculable numbers of A. albicans that may be seen 
flying along a sijigle hedgerow, or of mixed common species 
flying round some attractive flowering tree or bush. At 
times local or even rare species may be observed in numbers 
not at all inferior to those of the commonest. Indeed, 
many of the most local species, where they do occur, are 
amongst the most plentiful. In Devonshire we have seen 
at tiines the males of A. synadel'pka {ambigiia), fveota, 
fulvago, bmaevkta. and others so numerous on the wing 
that a number could be taken at a single stroke of the net. 
One most noticeable feature about the species of Andrenu 
is the frequent apparent disparity of the sexes in the nutnber 
of individuals observed, when both and 9 fully out. 
Thus in the case of A. synadelpha above mentioned, if one 
stands for an hour or two by a hedgerow that I have in mind, 
up and down which the males are coui'sing in great mmibers, 
it is most probable that not more than one or two females 
will be seen. These burrow in a scattered fashion over the 
adjoining heath, and do not flock, like the malc^s, to the 
hedge that borders it, so that, unless one happens to lx*, 
found sunning itself on a leaf or entering a Wrow, it is 
quite possible tlmt not even a single example of this sex 
will be met with. Nor have T ever found them on flowers 
in the immediate vicinity, and they must go elsewhere to 
find these. Mr. Morice once lent me a long series of beauti- 
fully fre.sh females of this species which he found all together 
(and rnanv male.s in their company) on the flowers of 
Erysiumm alliaria. but this plant does not grow in the 
locality where I find the males so plentifully. If, when a 
species first appears, the weather continues fine and hot. 
the males generally last for a very short time. This is 
especially the case with many of the less common species, 
and it is very annoying to find a plentiful supply of females 
of a desirable species, either on flowers or at their burrows, 
and not to be able to secure a single specimen, or only a few 
old and worn specimens, of the other sex. The males in- 
variably appear before the females, either by a day or two or 
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srill more in advance, and, as has been said, last for a much 
.shorter period. Isolated cases of a female captured before a 
male has been seen are not to be considered as anything but 
abnormal exceptions, the aggregate of the latter sex always 
preceding the other. Sandy, gravelly or liglit soils are 
absolute requirements of some species, and they need not 
bo looked for where these do not occur. Rich mcadowland 
is greatly inferior as a collecting gromid to sandy lieaths, 
waste places and coast land. Certain species, however, 
such as A. albkans, nigroaenm and wilkeUa seem to flourish 
equally in almost all situations in the South of England. 

The welfare of our wild bees and wasps is probably mr>rc 
dependent on weather conditions than is tliat of any other 
group of insects. Most of their species never venture from 
flieir burrows unless the sun is bright, though some will do 
so on sultry days, even though the sky is overcast. In 
early spring some species of Andrena are active enough, 
even though the temperature is low, provided that the sun 
is bright. A thoroughly wet and cold season is very disas- 
trous. Of those that I have spent in England since I began 
to collect our Aculeates, the year 1888 was the most remark- 
able. The preceding season was a favourable one in North 
Wiltshire, and during the autumn the species of such genera 
as llidklus and Sphecodes had in all probability reached 
their maximum abundance. The hibernated females of 
these, of course, appeared in the following spring, but the 
new generation was almost wanting. Only a few males of 
the juost abundant species began to appear in August, 
about a month late— and four of the comqjonest Sphecodi's 
could not be found at all. Andrena nigroacnea was still 
endeavouring to collect pollen at the end of August, and A. 
imlkeJla far into September. The first males of Halidm 
nitidiysculus and H. xantkojms appeared- on Sept. 20th, 
while on Oct. 5th nearly every garden flower was cut down 
by the severe frosts. A colony of the last named, thousands 
^itr()ng, was entirely destroyed and never reappeared. 
Sudden storms, especially hail-storms, that occur when the 
j^eason is well advanced are very disastrous. Being aware 
(»f a spot where A. proxima occurred, I started one day at 
the beginning of June in bright sunshiTie to the locality. 
Oil reaching the place males were at once noticed flying 
about the bushes, and females gathering pollen from the 
liowers of a white Uuibellifer. Just then it clouded over 
and hail began to fall. A few of the bees were picked up in 
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a torpid condition from the herbage, but the bad weather 
continued, and further visits on the fine days followiii^ 
failed to yield a single specimen. In the early spring bees 
seem to be aware of these coming changes of weather, and 
vanish as if by magic when the sun disappears, That rarer 
species manage to survive such disastrous climatic changes 
is very probably due to the fact that in some species, and 
perhaps in all, a percentage of individuals do not emerge 
in the ncjrmal period, but remain over as larvae, to become 
developed in the following season. This occurs not onlv in 
cold climates, but also in the tropics, and must be of great 
advantage for the continuance of a species. It has alreadv 
been mentioned that some species of Andrena are not 
constant in their habits of forming compact colonies, nor 
are they so with regard to their choice of a situation for 
these colonics. For instance, I have found the fine A. 
hallorfiana forming a compact colony in a hard-trodden 
pathway, while Lard by others were burrowing singly in 
places where the ground ^vas w^cll covered with vegetation. 
Again, when we consider the plants from which they collect 
the pollen and honey for their nests and procure the latter 
for their food, w e find a great diversity of plants chosen by 
the individuals of son\e species. Also a flow^er that is nnicli 
visited in one locality appears to be nearly or quite neg- 
lected in another. In Suffolk the summer brood of A, 
binmcidafa was found on one occasion in great numbers on 
the flowers of on the breck-sands, whereas in Devon- 

shire I have been through acres covered with these flowers 
where, aXihm^l^bimacidafa w^as numerous, not one was 
observed to visit them. Smith says that Nomada * roher- 
jeodana is to be sought for on the flowers of Smecio, hut in 
Devonshire this bee visits almost exclusively the Potenlilk, 
even though ragwort abounds in the same locality, and Mr. 
Morice informs me that he has only taken it on this flower. 
Very few of onr Andrenas arc constant to a single or one or 
two species of plants, but there are many that have a 
marked predilection for one or t\vo. A.fiarea is, as is well 
known, peculiarly attached to the bryony, cingulata to the 
speedwell (Feronfixf), kumiUs and fulvago to Hieracium, cetii 
and haltofjiana to the scabious. Some flowers are extremely 
attractive to a considerable number of species, chief amongst 
which <are the catkins of Sidix, together with the flowers 
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of dandelions and other yellow composites, blackthorn, 
the white' flowered Umbelliferae and the bramble. Otlier 
flowers will be mentioned in cannection wdth the different 
species. 

The pairing of the sexes of Andrena is often noticed, and 
the vast numbers of males that oi^e sees coui-sing up and 
down hedgerows and round sunny bushes are in reality 
searching for the females. A\nieu one of these alights, a 
collection of males is generally quickly attracted to the 
particular spot. In many cases these males will fly around, 
often within a few inches of the female apparently without 
seeing her, and it w ould seem as if sight played but a small 
part in the matter. Sometimes, however, she is perceived 
and pounced upon almost immediately. With species that 
fonii compact colonies there are often large numbers of 
males hovering about the burrow’s ready to seize the female 
iis she leaves or returns to the nest. The females of some 
species seem to put themselves in the brightest sunshine on 
some broad leaf and in the most conspicuous position with 
the object of pairing, but others I have observed to settle 
oil a branch or dead leaf, where had they not been seen to 
alight, they would not have been noticed at all Probably 
pairing sometimes takes place in the burrows, for one even* 
iiig in March I dug out a number of males and females of 
A. apicala, and although it w’as almost dark, it was possible, 
to see that in several cases painng was eilected at once, 
when the sexes w’ere placed together in gkssrtopped boxes. 
Pairing of individuals of distinct but closely allied species 
nni.st be very rare, as I have never seen a case, though 1 
have spent much time in watching the pairings of A . wUhella, 
afzdiella and similis, where these all occurred in company, 
and similarly with the equally closely allied species of the 
Irmmerana group and the small bees of the wjjmtwk group. 
Nor have I ever seen a specimen that I should consider likely 
to be a hybrid. Saunders has suggested that A, pradexta. 
of Smith might be a cross between carbo7iaria and bimacuhtfa, 
hut it seems to me to be merely a variety of the former, 
comparable with the var. consimilis of A, nitida. 

Variation in the colour of the pubescence of Andrena is 
considerable in some species, especially In the substitution 
of bi’owm or yellow hairs for black or vice versa, while in 
a few cases white and black become interchanged. Of 
course, changes due to fading from exposure to weather are 
uot to be reckoned as variation, Few^ of these variations 



224 


Mr. R, C. L. Perkins on 


have received names, excepting where the change of colour 
is due to seasonal dimorphism, and in these cases the names 
were given under the supposition that the two forms were 
distinct species. Such cases are A, himacvlata and decornk, 
parmla and minufula and others. The supposed species 
A. mixta Schenck is, I have satisfied myself, a variety of 
A. variam in which white hairs replace the black ones 
on the abdomen, face, and on other parts. More or less 
intermediate conditions are sometimes found, and a similar 
kind of variation, but less extreme, is found in the female uf 
the allied species A . synaddpiia. In neither case are there 
two forms of male known. All the few species of Andremi 
which have the integument ornamented with red are vaiia- 
able in a high degree, excepting only A . cingalata. All have 
mclanic forms . Smith was of the opinion , that in the case of 
A, kaUorjiana* the red fomrs were produced in hot sum- 
mers, but I do not think that this will prove to be a complele 
explanation. In my observations of this species in Devon- 
shire only once have I seen a red-bodied example, though I 
have observed the bee in at least two summers of extra- 
ordinary heat and dryness, but this specimen of the red 
variety did not occur in either of the dry yeare. It is 
remarkable that in South Devonshire no red-marked varieties 
of either brood of A. bimaculata, nor any conspicuously 
red-bodied ones of A. marginQla have ever occumd to me, 
though in the more eastern counties such ard common, and 
those of the latter species are plentiful even in the 
neighbouring county of Dorset. 

The dimorphic forms of first and second broods of the 
double- brooded species are in .some cases of very great inter- 
est, and those which are in any way remarkable, and some 
even of those which are not so, have varietal names. In 
most cases the difference in structure or appearance between 
the spring and summer broods is far more marked in the d 
sex. Saunders suggested that this dimorphism was pro- 
duced by the different food (pollen of quite distinct species 
of plants) supplied to the larvae of each brood ; but there is 
little reason to suppose that this is the cause of the dimorph- 
ism, for we see no such variation in the individuals of a 
single-brooded species, W'hich must often be produced from 

* Mr. Morice informs me that in Mediterranean localities both 
^xes are almost invariably of the red variety, I have a long series 
^om Germany -with the males of the dark, the females of the red 
form. 
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larvae fed on food quite as different, as that supplied to 
each generation of the double-brooded species. Andrena 
ifpinigera is the most interesting of all these forms, siiu-e its 
second brood undergoes such marked changes in structure 
as to become very similar to the single-brooded frimmer- 
ana (Auct. nee K.), whereas the ^ <^f its first brood [i.e. 
tvpical spinigera) is quite distinct structurally. 

It is most interesting to notice the difference between 
closely allied species with regard to the production of a 
single or of two broods a year. Thus A. tibialis, one of the 
earliest spring bees, is always single-brooded, while its very 
close congener, bimaculata, is double-brooded. In this case 
the spring brood of the latter is contemporaneous with the 
one brood of the former. Of the very closely allied species 
A. wilkella ajid omhda the former is single, the latter double 
brooded; but the first brood of the ovatida is, as a rule, 
ileoidedly earlier in appearance tliaii tlie one brood gf the 
other. Many of onr earliest spring bees, which frequently 
appear in March, if the weather be at all warm, e.g., A. 
praecox, apicata, darkella and albicans, never produce a 
second brood, while othem like gwtjnana, himnridala, 
sitiriigera, dorsata and parvula do so regularly in tlie south, 
an<l when they are parasitised by No)nada, the parasite 
also is either regularly or occasionally double-brooded. Iii 
Northern Europe species which with us, even in the extreme 
south of England, arc invariably single-brooded [iroduce a 
.second brood in summer, the fijst brood often appearing 
earlier than our one brood of the same species. Most 
notable of these arc A. sericea and argentata, whicli appear 
ill .-Vpril, the former even in March, with a second brood in 
June, \Vhile it is also said to have even a third brood ! A 
few of our species, e.g., the small bees A. saundersella [nnna 
E, 8.) and subopaea, under exceptional conditioiLS produce a 
partial second brood in August. 

Some species of Andreua, e.g., carbonaria, which have 
Jtiways an abundant second brood in the south, are generally 
single-brooded as one goes further north. (Generally tlic 
S|>ecimena of fii’st and second bi'ouds are easily distinguished 
in the inajoiity of specimens, as is the case with A. eximia, 
■•^jiiiijpera, gwynana, parvula and others, but nearly alwa\’s, 
in the Q sex at least, there will be found examples of either 
hrood \\hich cannot be distinguished at all or only with tlie 
'greatest difficulty or uncertainty. We have at present no 
accurate information as to the actual life,-lii.story of any of 
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these bees, and it is quite possible that not all the individuals 
that one sees in the siunnier of a double-brooded species are 
really the offspring of a spring parent ; for it may be that 
some of the offspring of the summer brood do not emerLio 
till the following summer, and likewise that some of tlie 
spring brood have also taken a complete year before tliev 
have emerged. The somewhat perplexing aberrations oiie 
finds in these dimorphic species may possibly be due to 
such variations in the time occupied in development. In 
any case these double -brooded species are of the greatest 
interest, and so far they have been at the best very super- 
ficially studied. Some thirty years ago Edward Saundevs 
intended to study them specially and publish his observa- 
tions, but unfortunately he did not (so far as I am awaro) 
cany out his intention. One other point which must be 
considered in connection with the spring Andrenas, which 
produce only a single brood, is the fact that in many cases, 
though there is no second emergence, the fully developed 
bee has left the pupa the same year that the egg was kill 
by the parent, and possibly even before the end of the sum- 
mer. Consequently, the difference in the actual period of 
developmeiit between some of the single-brooded s])ecies we 
capture in the spring and the examples of other species, which 
are the offspring of a second brood of the preceding \'ear, 
is not nearly so great as may have been imagined, but the 
conditions of temperature, etc., may be different and of im- 
portance. We know from Smith’s observations that in the 
case of some boos, such as Anthophora, some individuals 
pass the wduter as larvae, and pupate and produce mature 
bees in the following year, w'hile others are already fully 
mature on the approach of winter, and, in fact, are occasion- 
ally dug up in that condition during the winter months. In 
tiie. case of Anlhophom this does not appear to lead to any 
noticeable variation. When we find examples of either 
brood of such a species as A, dorsata exactly resembling 
one another, while others have quite differently colouud 
legs, at present we do not know whether these different 
varieties have really taken very different periods of time 
for their development, a few months in ojie ease and many 
months in the other, or whether those w^Mch are alike 
may or may not have taken the same period to become 
mature. 

Of other variations one may mention that hi which either 
the scopae or the anal fimbria or one of these, instead nf 
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king dark or fuscous, becomes yellow or golden . Such are 
the var. consimilis Sm. of A. nitida and the var. praetexia of 
A. carbonaria. while among species that have a yellow scopa 
liut normally a more or less fuscous fimbria there is a form of 
A. farsata, in which the latter is a bright pale golden colour, 
and similar forms of A, ovatuJa also occur. In some species, 
e.g., A.fucala, the scopa may become quite pale without the 
finibria being affected. The erUire rejolacenient of black 
hail's bv white in varians var. htixki has alreadv been men- 
tioned, and the change from white haiis on the face to fus- 
cous or blackish ones occiii-s in A . nitida var. ballka, common 
ill Devonsliire, and also in some specimens of miguslior and 
otliers. Hermaphrodites of A.JIavipes ( fxivia-us), himacu- 
lata. (hrsata and albicans have been described by nu self, and 
<»ne of A. nitida by Sinitli, 

Extraordinary variation in size is a remarkable feature 
of the males of many Andienas, but in the femalea this 
is much less marked and of a different nature. In the 
latter sex there is usually a fairly average size in the largest 
specimens, while quite abnormally small, or starved ones, 
are found occasionally. In the males, on tlie contrary, 
whereas there is great general variability in the size, in 
many spedes gigantic examples are occasionally met witli. 
This phenomenon is not at all uncommon, and there is 
nothing like it in the $ sex. Where the species arc naturally 
large-headed, these giant specimens have a most striking 
and even formidable appearance. A, bticephalo, spinigera, 
trimmerana, fulva, s^gnadelpha, fucata, denticvlata and 
others are conspicuous examples, but even in .small species 
such as chrysosceles and mijoute ones like minuiula one 
meets -Cvith individuals grossly oversized and sufficiently 
Conspicuous amongst the normal. 

Most, if not all, species of Andrena emit, when handled, 
a very distinct odour, and this is sometimes the case with 
both sexes. Kirby in his wonderful old book refers to 
this under several species. Thus of Melitta pilipes, he 
says: '‘Allium spiral recens insect iwi.'’ A. gwynana 
fidvicrus are also said to smell of garlic. But purrala 
tiioscham spiral” and afzeliella “ suai'em spargit odarem” 
fo myself the majority of species are mildly unpleasant, 
c. albicans, but some, if not actually pleasant, arc 
certainly less unpleasant than others. A, denticulafu 
eniits an odour unlike that of such other Andrenas as 1 
liave cxaTiiined in this respect. Mr. A. H. Hamm .suggeslecl 
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that the odour resembled that of burnt sugar, and this is 
perhaps as near a comparison as can be made. 

Some of the bees of this genus feign death when alarmed, 
and may be seen lying on their backs on the ground or 
at the bottom of the net after capture with their limbs 
closely appressed to the body. This condition is assumed 
much more readily by some species than others. Some 
of the small species of the minulula group when the net 
is placed over them whll often fall at once to the ground, 
and remain motionless amongst the grass roots till one's 
patience is exhausted in waiting for them to fly up. Some 
are much more willing to feign death when the sun dis- 
appears than when it is shining hotly, and some ate abie, 
like iimects of other Orders, to slip along on their backs 
without the use of their legs, w'hich remain appressed to 
the body. Species of the wilkeMa group, A. chrysot^cele^i. 
A, albicans notably, and probably many others feign death, 
and will remain quiescent for a considerable time at the roots 
of Imrbage.im doubt until they consider the danger is past. 

Andrena has numerous natural enemies, the bees of 
the genus Nonmla and the remarkable Strcpsipteroiis 
Slijlops being of special interest. A few species are also 
attacked by members of the genus SphccMes- most of 
wliicji are, however, parasites of Halicim -md. by the 
conspicuous and beautiful flies of the genus Bombyiim* 
Some of the Conopidae also appear to be attached to 
Andrena, and they may be noticed flying at and strikin^i 
against the bees as they fly around hedges or hushes, and 
ev(‘ii pursuing them for some distance. We have seen 
one species follow a laden $ of A. nitida right to its burrow 
and cling to it there. One may suppose that this pro- 
ceeding is for the purpose of oviposition, so that the larva 
of the ily may be carried into the bees’ burrotv, but 1 have 
no information as to the actual deposition of an e.gg 

Ulmpuian observed the oviposition of Boidiijlius rmpr at the 
burrows of Antlnm lahialis, and, as mentioned hereafUT, I liave 
seen the. same Ily at pure colonies of A. fiaiipes, but it is not at 
all confined to these two sjx'cics. On April 3, a dense colony 
of vl. c'arinila was found with one or two empty pupa cases uf 
Bomlj/liiis ntj'nor in the opening of nearly every barrow, and some 
of the Hies, recently emerged, were sunning themselves on the 
bare earth in which the colony was placed. No <loubt the foni'id- 
able arnuiliire of curvetl spines on the head of the pupa beneaili 
serves to enable it to reach the mouth of the bees’ burrow, before tin' 
!ly emerges. 
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when the insects come into contact. The burrows (*f 
.lollies of Andrena are ravajTed by Forfnida, wliicli 
frequently raise their young in them, and various Caraliid 
beetles and the Myriapod Litkohins are numcroiiH in the 
same situation. 

Til the case of Nomada, the ditfcrent species are all 
mentioned hereafter in conneclion with those of Andrena. 
which they parasitise. It is possible that some have a 
rather wider range of hosts than I have allowed. Of one 
only, N. Jiavopida K. (jacohaeae Auct. phir.), the host 
appears a little doubtful. Smith records it as having 
once been seen to enter the bniTow of the second brood of 
A. Jhnipes {fnkicrus), and this may be its host. It has, 
however, occurred in some localities, where this Andmia 
either does not occur at all or, at any rate, ha.s been over- 
looked, and should there have been some mistake on 
Smith’s part, I suggest that it is attached to members of 
the group of A. nigriceps, one or other of which I have 
always found present in its localities. Two of our species 
are quite peculiar in their habits, N. sexfosciafa breeditig 
ill colonies of Eucera longicornis and N . furva in those of 
llofictus nitidhiscHhis. The latter has been said also to 
bo attached to H. nwrio, but I myself have never found 
tliis to be the case, though I have carefully investigated 
the matter in such distant localities as Oxford, Monmouth 
and Devon. //. mono is abundant in all these places, but 
the Nomada in my own experience either attacked pure 
colonies of niddiusculus, or, if mono occurred in the same, 
hank, was only obtained from the burrows of the former. 
In Deyon it is sometimes found in mixed cr)lonies of 
II. nitidiuscuhs and minutns,'^ and in this case, owing 
to the great similarity of these two species, I could not be 
sure whether one or both were attacked. Smith say,s 
that this minute species was obtained from the cells of 
CoUetes daviesana, but this, of course, does not necessarily 
mean that it is parasitic on that bee. TTalicti, like other 
bees, sometimes enter burrows made by other species 
and form their ne.sts therein, just as Andrenas enter rabbit, 
rat, and mice burrow^s, Similarly, Smith records finding 
A. marshumella in the cell of Eucera, this no doubt having 

Since the remarks above were written tin’s little Noitmla has 
uwn obtained before the time of emergence from burrous of ft. 
»nnnhj/i^ and, of course, it may well be parasitic on //. inorio, but 
I'ositivc evidence of this is reijuired. 
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been utilised previously by Andrma. The same author 
records several of our species of Nomoda as parasites on 
various larger HnUctus, and one, N. fabridana, as beitii; 
the peculiar parasite of Panurgus banksianus. Shuckaid 
corroborates this, but Smith is certainly wrong in the case 
of IlalictMS^ and in general, when assigning hosts to tlie 
various Nomadas, appears to have formed his opinion from 
such bees as he saw on the same flo^^’erB as the parasites 
or flying about in the same vicinity. 

Of N . fabridana in his first edition he says that it is 
met with on Hampstead Heath about the end of April 
and durijig May, and it has also been taken in Yorkshire 
in tlie month of July.” April and May is the normal time 
for this Nomada^ and Panurgvs is not to be found them 
In Yorkshire it was probably a late season, when Smith 
found specimens in July, and these belonged to the fii-st 
brood, since he took fresh males of early spring bee.s at 
the same time (e . g (J frimmerana and dneraria ) . For these 
reasons one cannot place much faith on Smith’s observa- 
tions as a whole, though, of course, in a number of cases 
he is correct. Some records of parasitism given hv 
Saunders arc also, I believe, incorrect, but it may he 
suspected that these were chiefly taken from Smith's 
works and not due to his own observation. 

There are a few well-known Continental species of 
Nomada which attack species of Andrem common in this 
country, but are themselves unknown here. Such arc 
N. ohscura on A, rvficrus, N . dnnobarina on A. labialis. 
and (dboguUala, a large race of baceda, on A. sericea. 
N. rhenana is said to be parasitic on A. afzelieila. 

It is, T think, very rare for a species of No'mada, or even 
for a group of closely allied species of this genus, to attack 
Andrenas that are widely separated in structure, and 
consequently the study of their parasitism will help in 
fixing the affinities of species and of groups in Andrem. 
Of course this rule is not without exceptions. The mf- 
vornis group of Nmnadn is attached to the variam group of 
Andrenu, but iV, fiava and N. hucephalae attack that of 
N. trimnerana, a distinct group, but still clearly allied 
to that of varums. I know no case in our British Nomadas 
where the same species of parasite attacks Andrenas 
belonging to two distinct groups, though, if we accept 
some of Smith’s conclusions, such cases would be not 
uncommon and of a most surprising character. 
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The most remarkable divergence found in our llritisk 
.species is in the case oiN. flaidpes [solidaginis). Obviously 
this parasite belongs to a most distinct group, including 
y. lormcniillfic {roberjeofiana) and obtusifrons, which attack 
.1. Uirsata and coitanu, but itself is especially attached to 
,1. fuscipes, belonging to quite a different group of Andrena, 

ill the present state of our knowledge I think it a mis- 
take to accept numerous and diverse species of Andrena 
as the host of a single Noinnda on casual observations. It 
is quite certain that parasitic bees, either for shelter or 
ill search of their proper host, do at times enter burrows 
of species on which they are not parasitic, and certainly 
iiou-parasitic bees that burroiv in the ground do some- 
times make use of a burrow not formed by themselves, 
but by some other non-parasitic species, just as we know 
that wood-boring bees constantly make use of burrows 
formed by other Hymenoptera or by Coleoptera. 

When Saunders tells us that N. marshameUa parasitises 
A. nigroaenea and africeps and Alfken supposes or con- 
jectures that niiida is its host, one may not be able to 
prove that such is not the case; but when after very 
close attention to the habits of this yomada in widely 
different localities one has found it peculiarly attached 
either to A. irimmerana Auet., or more rarely to its close 
ally A, spinigera, neither of which are mentioned, one 
would like to know on exactly what evidence it is assigned 
to species representing two quite different groups from 
that of its normal host. Both English and Continental 
writings are full of these abnonnal associations of host 
and parasite, and since, as I have shown, we can be certain 
that many of these were mere guesses, we shall do well 
to look with suspicion on all such, until they have been 
riioroughly investigated. 

In spite of their parasitic habits the Noniadas are freely 
attracted by flowers, but, as might be expected, in general 
the males visit these more frequently than the females. 
It is noteworthy that some species are particularly attracted 
by the same flower that is most attractive to their hosts. 
Thus, as is well knowm, N . armata and atrata frequimt the 
flowers of scabious with A. hattorfiana and marginaiay 
A. tormentdkie, those of PoteniiUa with A. farsafa, and so 
with others. This seems particularly the case, where the 
Andrem affects a very limited number of plants — a fact 
ni itself of considerable interest. 
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The females of Nomada naturally spend most of thoir 
time either searching for the burrows of their hosts or iti 
the neighbourhood of these. When a large number are 
seen hovering over the mouths of the burrows of 
compact colony, investigating these on the wing before 
entering, they present a most striking appearance- -not 
only large species like amata, lineola, or ^-fasdata, bnt 
even moderate-sized ones like killam, nificornis ot gemn- 
nica become conspicuous and appear to exhibit tlieir 
bright colours to the best advantage. We may presume 
that these colours have some protective value against 
such predaceous animals as might attack them, since thoy 
arc thus by the nature of their habits very much exposed 
to any such enemies as may be at hand. Certainly the 
Andrenas are not exposed to the same extent, for when 
once the work of provisioning their cells has begun, they 
as a mlc quickly enter the burrows w'ith their load of 
pollen, whereas the parasite is often very conspicuous wliile 
lioveriiig over a bare soil for a long time together and 
inve.sti gating the burrows, to find one "whieh is in a lit 
condition for its entry. Such a view of the coloration 
of Nomada is far preferable to that which supposes the 
wasp-like or conspicuous coloui's to be lor the purpose 
of intimidating the host ! For a time after their emergence 
the parasites appear to resort to the burrows, where they 
were born, for shelter at night and in unfavourable weather, 
hut when the hosts become fully occupied with their 
labours, the Nomadas habitually remain out at nights. 
Some of them sleep clinging by the mandibles alone to 
the heads of flowering grasses, the legs all drawn close to 
the body ajul the antennae porrect, so as to resemble a 
little stalk. Tlie bright colours of the body being nuieh 
toned down by the closed and superincumbent wing.s 
the bees closely resemble the seeds or flowers of grasses, 
and are often difticult to detect. Some may be found 
clinging to dead twigs or leaves, witli which their colours 
also harmonise very well. On grasses T have taken large 
numbers of N. liiUana and gennanica, and also of the very 
minute N. fnrra] while attached to dead hedgerow 
branches 1 once foimd a number of ^ iV. biJui-Uj and on 
heather many N. rufipes. 

Probably all the species of Nomada possess a strong 
odour, iiHU’e or less disagreeable to me in the case 
of N. mar,shameUn, but rather pleasant in the case of 
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S. goodemana. Kirby noticed it specially of the latter, 
odore melissae flagrantissiina,” while N. Uneola [rorni- 
(jmi K.) “ moscham redolet/' Some at times feign death 
when alarmed. The sting even of the larger species is 
not at all severe, and when the bee is taken between the 
finger and thumb the cuticle is rarely penetrated, though 
vigorous attempts are made to do so. If tlie tliin .skin 
beneath the nail is pierced, the sting is sometimes sufficiently 
sharp, as I have myself experienced, to cause one to in- 
voluntarily relax one’s liold of tlie bee, but the pain is 
sliort-lived. It is impossible to help noticing, that though 
the sting is feeble, the quite remarkable mobility of tlu'. 
ahdoineji admits of the weapon being used with a far 
greater range of movement than in most bees. 

All the species of Nomada have a hard and thick cliiti^ious 
cuticle, forming a stronger protection from itijury than 
that of their hosts. Indeed, it may be accepted gs an 
almost universal law that in parasitic Aculeata the in- 
tegument is less easily pierced than that of the species 
tliey para.siti.se. Thus Coelioxg.^ is harder than il/cY7<7r7n7c, 
Vmisa or Melecta than Anthophora, Epeohs than Collefes, 
P.^ilhgrus than Bojubas, Chrysis and Sapyga than their 
Usual hosts, Nysson than Oory(o,<i and Horpnelus, and so 
on. Only perhaj^s in the case of a few- species, which 
have lately taken to parasitism, as we judge, and not yet 
become greatly modified thereby, does this fact seem 
hardly apparent. This hardness of covering {ae.cotnpanied 
as it often is by spines, prominences or projections) may 
he of use to the parasites as a protection from some pre- 
daceous enemies, or even conceivably to some extent from 
the unfavourable, weather, to which their mode of life 
(wposes them, but one cannot help suspecting that it is 
luimarily as a protection against attacks of their ho.sis 
that their thicker armour is so regularly developed. 

There is considerable difference of opinion as to the 
fmjucncy of conflict between host and parasite. Shuckard 
particularly notice.s the fierce fights between Anthophorn 
and Melecta, and I have described au attack on IBdirhfs 
hv Spkecod.eJf. On the CoTitinent Marchal saw *S'. sub- 
futdratus kill the $ of //. malachurus and take possession 
its burrow'. Iledychrum has been recorded in eti often- 
quoted passage as being surprised and attacked l>y its 
host, and as protecting itself by its w'ell-knowji liabit of 
rolling itself up into a ball. It is probable that fights 
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between host and parasite are not infrequent, but that 
they occur in the burrow itself and are rarely observed in 
consequence. The fight between Haliclus and SphecoiJcs 
observed by me was begun there, and Shuckard says of 
Anthopfiora ; “ if they catch the intruder ” {Melecla) 
“in her invasion, they will draw her forth and deliver 
battle with great fury.” The Hedycknm alluded to 
above was caught in the burrow by its host. It nmst 
often happtui that the rightful owner of the burrow comes 
home and surprises the parasite within, but what takes 
place beneath the surface, in which the burrow is formed, 
is, except in special instances, as cited above, quite un- 
certain. The main object of the parasite must be a safe 
escape, atid one may suppose that. the hardness of the 
cuticle helps to ensure this. It is said that in the case of 
Nomada sexfasciata and its host Eucera the latter gives 
way to the parasite, but accurate and detailed infom^ation 
on such points is much wanted. It seems improbable 
that any host would tolerate an interference with the 
performance of its labour. It is certain that the para,sites 
exhibit care or caution in entering the burrows, for one 
often notices many of our Nomadas hovering over the 
openings for some time before they determine to enter, 
or pass on to investigate another burrow. It would appear 
that either they wish to ascertain the presence or absence 
of the maker, or else perhaps, by some unknown means, 
to learn the condition of the contents of the burrow, as to 
its fitnCvSS or readiness fox the reception of an egg. Whether 
the odours of the Nomodae and other parasites play any 
part in the event of collision between them and their 
hosts, or whether they are otherwise protective, e.g., 
against predaceous creatures, or, again, are only of sexual 
significance we have no evidence. 

In the case of the conflict between Haliclus and Sphccode^ 
observed by me, it would appear that the latter was the 
aggressor, but this may only have been apparent and not 
really the case. When the female Psithynis insinuates 
itself into the nest of Bomhus, it is probable that the 
beginning of the actual combat may be due to either one 
of them according to circumstances, but the harder 
Psithyrus is assumed to be generally victorious. 

It is a notorious fact that in many cases the number 
of individuals of a parasite compared wnth that of the 
host varies extremely in different seasons. Thus one year 
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in a given locality an Andrena and its parasite may be 
both niimerouB, and the next year, though the former 
may be again plentiful, the latter may be very scarce or 
even not found at all. The cause of this is, I think, 
entirely due to the difEerence of habits, for the host in 
the shelter of its burrow is less affected by unfavourable 
weather conditions than the exposed parasite. A day 
or two with continued cold rains no doubt decimates the 
latter. On wet days we have often found Meketo, Bpeclijs 
and Nomada hangmg on to herbage or shrubs in the manner 
described, soaked with the rain and torpid with cold. 
On the other hand, with favourable conditions Nomada is 
capable of very rapid increase, remarkably so in the ease 
of some species that attack those species of Andrena 
that form large colonies. In such cases the parasite can 
enter and oviposit in a number of different cells in the 
time that it takes to store a single one. Consequently, 
in rare instances we have known a Nomada even to out- 
number its host considerably, tliough such a success is 
not often likely to last more than one or tw’o seasons. 
This phenomenon is not at all confined to Nomada, for 
under exceptional circumstances a careful examination 
of large colonies of Anthophora 'pilipe.s and (JoUetes sve- 
cincla has shown an enormous preponderance of tlieir 
parasites, Melecta armata and Epeolm cruciger [rufijye.s), in 
some seasons. 

From these general remarks on Nomada and other para- 
sitic bees it will be seen that a wide field is here presented 
for accurate observations, our knowledge on niaiiv points 
being of the most slender kind. The moat wx can say 
is that one certain host at least is no\v knowm for every 
species of Nomada that we have in this country, excepting 
only N . jiavopicla, which requires further investigation. 
How’ many of the associations recorded, whether by llriti.sb 
or Continental authors, arc correct, -when they do not agree 
with those which are given here under the various .species 
of Andrena, is quite uncertain, but it may be said with 
certainty that some are absolutely incorrect and impossible. 
Having found myself more than once deceived in assigning 
a parasite to host, even after having, as I thought, taken 
particular pains to be correct, I feel sure that it often tioods 
great care and repeated observations to arrive at correct 
conclusions. 

Not many of our British Nomada are regularly double- 
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brooded even in the south, while some which are so on Hic 
Continent have but one brood with us. This may be tLo 
case, even thou^fh the host be regularly double-brooded. 

Several of our species are irregularly double-brooded, 
e. g., N. Jfavogidiala and fahriciana, both of which some- 
times yield ati abundant second generation. So too does 
N. lineoJa in some seasons, and perhaps generally in the 
extreme south. N. viarskamella, when parasitic <ni 
A. spinigera frequently, and when on A. trimmennni 
(Auct.) occa.si()naliy, yields a summer brood; in the latter 
case generally partial and represented by only a few in- 
dividuals, but in the former sometimes a copious one, 
females of which I have taken in plenty entering tlu> 
burrows of the second brood of its host — the form named 
A. aftglka by Alfkeii. 

In August 188ti, on the south coast I met with a second 
brood of A . goodeniana in almost incredible numbers, but 
strangely enough have never since met with a single ex- 
ample of siieli, though Hallett has observed a copious 
sunimer generation. I have seen an example of a second 
brtK)d of N. ntjiwrms from Ireland, but not from elsewhere. 

These examples of a second brood are in the case of 
A. fabriciana m& Jlavogiiltata much darker than the first, 
as ina\' be seen when a series of examples is placed side 
by side; indeed, that of the latter has, I believe, been 
given a special name- var. hoeppnm — by Alfkcn. 

The. genus Sphecodv.H is essentially a parasite on Hulidiin. 
b\it three species appear to be strictly attached to Andrnto. 
though the evidence is not so absolutely conclusive as 
one could wish. Of these species S. nibicundm is said to 
be a parasite on A. lahudk both here and on the Continent, 
and cerlainly has been taken in closest company with 
that Amlrena in Suffolk, Hampshire, Cambridge, etc., so 
that there would appear to be no reason to doubt this 
associat ion. 

(S', rctiadatnf! is said on the Continent to be attached to 
A, argentata, and certainly in localities where it occure in 
this country, when extensive search has been made, tlii.^i 
Andrena has always, I think, been met with. Halnlna 
prasimis has also been suggested as a host for the Sphemk.^. 
and, as it happens, this Ihdictns frequently abounds in the 
very same localities as the Andrena. On the other hand. 
H. promm;s occurs over a wide area of distiibution in 
Britain, from which the Sphecodcs has never been obtained, 
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so that the evidence that exists is clearly in favour of the 
Andrena as host, especially as on the Continent its burrows 
luivc actually been seen to be entered by the parasite. 

S. pelhiddns (pilifrons) is a constant parasite of A. 
siericfa, but is more local than the host. It is interesting 
to note that though this Andrena, like (abialis^ is generally 
found provisioning its cells in May and June, the Sphccodcs 
parasitic on them differ in their habits from one another. 

S. rnhiatndns appears in both sexes in May and June, 
and has no later summer emergence, the females not 
hibernating, while only females of S. peiheidvs are found 
at the time when A. sericea is at work, these being hiber- 
nated individuals of that sex wliicli liave survived from the 
brood of both sexes tliat appeared in the later summer 
months of the preceding year. This indeed accords with 
the normal life-history of the genus, but the case of S, 
spinnlosits alone as regards the time of emergence is sijnilar 
to that of rubic'und'us, and is the more remarkable because 
it is a parasite on Tlalictus, the species of which genus 
agree in the time of their ejiiergeiice and in tlie hiberiiation 
of (heir females wnth jiormal Sphewdes. Conse 4 uentiy, 
tS. spinidosus differs greatly from the normal habit.s of its 
genus in its life-cycle and also in like manner from its 
]io.st; S. 'pellucid, us resembles its congeners in this respect 
but differs greatly from its host; while >S, rubicund us 
differs from the normal of its congeners but resembles its 
ho.sf. All other of our Spkecodes, so far as has been ascer- 
tained, are parasitic on Halictus and have the .same habits 
as the latter, in so far as males and females emerge together 
after midsummer, the males dying before winter and tlie 
females hibenmting. 

The parasitic Strepsiptera of the genus Stylops attack 
many more of our species of Andrena than do the Spheevdes. 
In the Entomologist’s Monthly Magazine 1918 (p}). 07, 
115 and J29) I have given a list of such species as have 
been found stylopised in this country and a synopsis of 
siicii species of Stylops as arc known to me, togethc]- with 
itn account of the eilects of tiie pajasite on the ho.st. The 
Strepsiptera that attack flalictus are a different genus 
from those parasitic on Andrena, and belong not to the 
^•miis Halictophagus (which is parasitic on Homopterous 
bugs, and was given its generic name under a mistaken 
idea that Haluivs was the host), but to Halktoslylops or 
UuUclo'xenus of Pierce. 
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The changes produced by St^lops are sometimes so 
considerable that stylopised examples will not agree with 
the characters given for the separation of the species, but 
I have never yet come across any so changed that the 
species could m)t be determined mth certainty. 


Habits and Distrdmiion of British iSpcctes. 

We may now consider the species in order from the point 
of view of their habits, and the parasites that affect them. 

A. albicans is perhaps the most generally common of 
the whole genus, and is said by Smith to occur also in 
N. America. It frequents many flowers, and in the earliest 
warm spring days may be seen in numbers collecting it.s 
store or feeding on the sallow catkins and dandelion 
blossoms. It abounds in gardens on the flowers of larger 
fniit-trecs, on gooseberry, Coioneaster ; also on Crataegifs, 
Vibimnni}, Euphorbia and many other plants. In most 
southern localities it is parasitised by Nomada bifdo, 
which also occurs with it in the north, and has been taken, 
entering its burrows, in all parts of the country, showing 
a distribution as wide as that of its host. 

A. carbonaria {pilipes) is a local species very partial to 
the coast, but also found far inland, as at Oxford. It 
sometimes forms large and very compact colonies in cliffs, 
and 1 have noticed them so near the foot of these as to be 
cx)nstantly damped by the sea spray at high tide. In the 
south it regularly has a full second brood, but at Oxford 
apparently only one as a rule. The first brood visits 
catkins of SaUx and is very partial to blackthorn, and is 
also found more or less commonly on dandelions, cabbage 
and mustard, on hawthorn, Euphorbia, and other plants. 
The second brood is extremely partial to pink thistle 
and blackberry flowers. 1 have rarely, only twice or three 
times, found it stylopised, and as often have taken No7nada 
lineola entering its burrows. 

A. iibiahs is a local species, its abundance in many 
localities around Lojidon having, no doubt, led to its being 
considered more generally common than is really the case. 
Over a large extent of country in Gloucestershire, Wiltshire 
and Devonshire, for instance, it is entirely absent, as is 
probably the case in many other counties even in the south, 
even though it may occur locally in them. Unless actual 
colonics be found, the females in my experiejice form 
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au extremely small proportion of the total niiniber of 
specimens that are seen. It is an early spring? bee, and 
visits the sallow catkins and is extremely partial to the 
dandelion, but also occurs on Brassica, l\(ssilago, and 
various other plants. In N.W. Germany it has a second 
brood, which differs somewhat from the first, but there it 
appears to be only exceptionally double-brooded, and I 
have seen no such specimens from Enf^land. 

Ill some localities this species is very frequently stylop- 
ised, but not by any means wherever it occurs. It is 
parasitised by N. lineola, but only locally, and I have 
found it very abundant in some places without a trace of 
this Nomada. 

A. bimacvlaia, unlike the precediirg, is regularly double- 
brooded in the southern counties, at least. It is very 
jiartial to coast localities, but is also found on the commons 
near London, and is widely distributed in such places in 
Surrey. It abounds locally in Norfolk and Suffolk’ and 
in Berks, and is particularly common in Devonaliire, 
where it ranges inland to a height of nearly 1000 ft. above 
the sea on Dartmoor. But it is always quite local. 1 have 
never myself found an extensive compact colony of this 
species, but have seen the burrows scattered , at most two 
or three together, over acres of sandy soil. In the spring 
these bees visit chiefly Salix and Primns, and in some 
localities the flowers of Ulex and even Beilis ; in the summer 
they are most partial to Rubiis, but in soine places have 
abounded on Senecio. 

Near London and in the eastern counties red-marked 
varieties are frequently common, but in the far west they 
must be very rare indeed, as I have never met with one. 

This species is occasionally stylopised. On the 12th 
of August, 1914, I took two females on bramble flowers 
containing the parasite, one of these, is usual, being 
free from pollen, except such as might have accidentally 
adhered, but the other had gathered a full load, not only 
the hind tibiae, the floccus and hind femoral receptacle, 
but even the propodcal basket being filled. The first 
brood is also subject to the attack of Stylops. 

Nomada lineola is an abundant parasite of this Amlrena 
111 Devonshire, and like its host is double-brooded there. 

A, pwipcs {fidvicrvs) is a regularly double- brooded 
species in the south, and though decidedly local, where it 
is found, it generally occurs in great numbers, frequently 
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forming compact colonies of enormous size. It vislta 
many plants, Sulix, Taraxamm and Vlex being favount^'s 
with the first brood, but Brassica, Sinapis, Verofhi, 
Trifolmn, etc., are also resorted to; w^hile the second 
brood is found on Senedo and other yellow Compositi*.^. 
thistles, yarrow, tansy, etc. In some places I have 
noticed specimens of the first brood uumemusly un 
daisies, Ttmilatjo and blackthorn. 

I have never myself found this species stylopiscd, Imt 
it is recorded to have been taken in this condition hy 
Claude Morlcy, 

It is parasitised by Nmnada fucala, which in England 
is iriuch more local than the host and apparently oiilv 
infests its second brood. In N.W. Germany, as well as 
in Southern localities, it is found wth both broods, and is 
very common; in the Bremen district, according to 
Alfkeii, almost more numerous than the host ! According 
to Smith, iV. jucobaeae is also parasitic on this Andmtu, 
as he records that he took it entering a burrow (of the 
second brood) ; but it is curious that there should be ,so 
little definite knowledge as to the habits of this not un- 
eoinmoii parasite. I have found it sparingly in snine 
localities, where the Andrena is still scarcer, and in others 
where 1 have not found the latter at all. 

On the 22nd of April, 1914, I went to Sidmouth to 
examine a large compact colony of this Andrena, since it 
does not occur in ray own neighbourhood. This colony I 
had found in August 1886, and I wished to see if any 
parasites were entering the burrows. So far as Hymeno' 
ptera were concerned, ]ione occurred, but extraordinary 
numbers of the fly BombjUus major were hovering over 
the colony and every now and then touching the earth 
with the tips of their bodies, presumably in the act of 
ovi position. N(t change in the position nor in the extent 
of this great colony had taken place in the interval of 
twenty-seven years between my visits, and I have no 
doubt it was one of the great colonies recorded by Sniitli. 
as observed by him in 1871. 

A. grnrula. {fasciata) is in England a local species, of 
apparently very restricted range in the south, having been 
found in Kent, Sussex and Essex, but as it has been 
recorded from Perth, it should occur in more numerous 
localities than have been noted. It ‘is an early spring 
bee, and frettuents sallows and al o visits the flowers of 
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dandelions. It is, I believe, only single -brooded, but in 
Smitli’s collection there is a curious stylopised ^ (which 
he wrongly considered to represent Kirlw’s MoujfeieJk) 
taken in Hampshire in the month of July 1840. I know 
of no other summer emergence nor of any other ciise of 
stylopisation. 

A. nitida is a very widely distributed species, which 
generally is more abundant in meadowland and cultivated 
country than in wilder districts, but I have not mv.self 
collected in any part of the .south of England, wliere it 
(loe.s not occur. It visits many different llowers, but is 
perhaps particularly attached to the dandelion. Tt visits 
Sahx and Bnm'its, as do most spring Andrenas, also Beilis, 
Bmsska, holly, Cotoneaster, Raniincnlns, Veronica, various 
fruit-trees, e.g., cherry and raspberry, and Cruciferous 
plants. On all these I have seen it commonly, and some- 
times it may be seen on the white dead-nettle. I have 
never known of a specimen of a second brood, although the 
species often reaches maturity in its burrow before winter. 

It does not appear to be very subject to parasites, 
thdugh I believe Nomada goodemano {sacci.m'(n) is sup- 
posed to attack it. 1 have not been able to satisfy mvself 
as to this, and one field of large acreage, throughout winch 
the burrows of nitida were dispersed, never yielded a 
parasite during several yearn’ search, although the above- 
named }io)yiQda was very common in the district, infe.stiiig 
.4. nigroaenea. Still niUda is a very probable host of this 
\omada, Stylopised specimens are quite rare or at 
least excessively local. This species is very widely dis- 
tributed and occurs in the north of England and in Ireland. 

A. thoracica is more local than the preceding and in the 
>oiith is regularly double- brooded. The first brood is 
kund freely on Salix and Prunas, and is also partial to 
dandelions and to cabbage and mustard flowers. The 
■jocond brood is generally found on Rubus and pink thistles, 
l-iilike nitida, it frequently forms large compact colonies, 
rine colony found by my children in a hard -trod den sheep- 
^rack on the edge of Dartmoor appeared to consist of 
'’t‘l\ this species, and fine large .specimens of Nonutda 
f^lmiana were taken entering the burrows. Otherwise 
the pure, colonies of this species that 1 have examined 
•^‘■‘cincd to be free from these parasites, and it is, of coui-se, 
I'^'^sible that in the case mentioned there may have been 
'urrows of the ubiquitous nigroaenea mixed with the 
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others. I suspect that the copious second brood, of this 
Nmiada previously referred to was bred in the burrows 
of thoracicu. 

The addition of A. vaga to our lists was made by mysolf 
on the discovery of a very ancient specimen of the q in 
Walcott's British Collection, where it was named A. polthi. 
1 have little doubt that this specimen was taken in Eng- 
land. It is in some N, European localities the conunoii 
host of Nomada lathburiana. 

The beautiful bee, A. cineraria, is a local species, but 
of very wide distribution both in the north and soutli. 
It is mostly found in cultivated districts or meadowlaiul. 
and is particularly attached to the dandelion, though it is 
sometimes found on heaths. At times it forms laiuo 
compact coloi)ie.s in trodden paths, but often its largo 
burrows may be fomid singly or two or three togethpT 
scattered over pasiure4elds of large acreage, mixed with 
those of A. nilida and nigroaeneu and such species as 
habitually frequent meadows, where there is an abun- 
dance of dandelion flowers in early spring. Not that it is 
in any way restricted to these flowers, for it is sometiini-s 
seen in numbem in gardens on Brassica, and the flowers of 
fruit-trees, and elsewhere on hedgerow plants such as flic 
blackthorn, wild cherry, Salix, and even on the daisy. 

No 7 nadii hihlmriana is the special parasite of this Ah- 
drena, but it is much scarcer than its host, and is entirely 
absent from many localities where the latter is abundant. 
I have never seen nor heard of a stylopised example ul 
cineraria. On the Continent it sometimes produces a 
second brood, but in Devonshire, where in some seasons 
it occurs commonly in March, no specimen of a second 
generation has ever been observed. 

A. nigroaenea is a most abundant bee, ubiquitous in 
the south and common in the northern counties, bil-j' 
its allies it is very partial to dandelions, but affects tin* 
most varied plants. Sallow, blackthorn, flow'cring fruit- 
trees and holly often attract it in swarms, not to jiiciitii'ii 
Brassica, Sisymhrmn and a host of other lesser phint'^- 
It appears very early in the spring and continues on tin’ 
wing for a long time, especially in cold summers, when 
may be seen even well into August, but it is never dunbl''- 
brooded so far as we know, Nmada goodeynana is its 
constant and often extremely abundant parasite, ai"' 
wry large examples of N. Jabrkiana have been takeit at 
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its burrows, but it is doubtful whether it has other ouemies 
in that genus, and unconfiTnied records of othei-s are 
probably erroneous, Stylopised individuals are numerous, 
and of wide distribution, but are somewhat local in tlunr 
distribution. 

The small species, A. gwynana, is an interesting bee 
(though common and generally distributed) on account of 
its variation and in other respects. It is constantly doublo- 
bmoded in the south. In the fimt brood both sexes normally 
have the face and the greater part at least of the sides of 
tlie thorax clothed with black hairs, with sonietiines a 
few pale hairs about the scape of the antennae, while 
some of the second-brood cxain])lcs quite resemble these, 
blit in extreme forms of this brood nearly the whole face 
of the is clothed with pale brown or ocliroous liaii-s. and 
ill the ? sometimes a large part of it, while the wliole 
sides of the thorax may bear similar hairs. Tti .the ^ 
especially, such variations are not e<xsily recognised as 
belonging to the species at all, without critical examina- 
tion, while those of the greatly resemble A. angasdor. 

The bees of the first brood obtain honey and pollen 
from the most varied plants, the dandelion being a great 
favourite, as also are the sallow catkins. But black- 
thorn, fruit-trees, daisies, speedwell, celandine, cabbage, 
starwort, etc., are freely visited. 

The second brood shows some peculiarity in its habits. 
Ill some localities one rarely sees the ^ collect its pollen 
from any plants other than Carnpamda and Malm, the 
two plants which at the same period are resorted to by 
Cthssa haemorrhoulaUSy so that the two species are often 
in company. But in other localities the bees of this 
second brood are found abundantly on yellow Conipositae 
and on the flowers of Rvbas, Nor does tliis always appear 
to be due to the absence of the plants first named, for in 
one case a large bed of mallow in full flouer, which was 
visited freely by A. coitami, was unnoticed by gtvynana, 
although it was common on the yellow Composites and 
blackberry that grew around. 

'I he extremely distinct species of Nomada, N . fahriaana, 

an abundant parasite of gwynana, and in some localities 
and seasons produces a partial,* more rarely a full second 

* By a “ partial ” .second brood f mean that only a .small part 
I'f the ])rogeny of the .spring bees emerge in the suinmer, (In- rest 
iiibcrnating in the burrows. 
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brood like its host. In N, Wiltshire one or two individuals 
of a second brood were found only in certain seasons. 
This N&moda probably parasitises also both A. nigroaenea 
and angustior, so that, where all the hosts occur, one may 
find an abundance of the parasite in the freshest condition 
in April, and then in May and the first part of June there 
appears another abundant supply of fresh specimens of 
both sexes, mixed with old ones, mostly $9^ of the early 
issue. In July the true second brood appears, this genera^ 
tion appearing conspicuously darker in colour than llie 
spring form, when a series of each is placed side by side. 

In some localities stylopised gwynma are not very 
infrequent, and those that I have noticed have mostly 
been examples of the second brood. Westw^ood, however, 
found the spring brood stylopised commonly at Oxford. 

A. Tuficrvs is a northern species and was first made 
kiu)wn as British from some males captured in Perthshire 
in 1899. Just at the time it was brought forward, I 
di.scovei’ed two or three females amongst some old Hymeno- 
ptera and miscellaneous insects collected in Yorkshire 
and mixed with A. Jncaia and other common northern 
species. In the north-west of Europe it occurs in early 
spring on Salix, dandelions and coltsfoot. In most places 
where it is found the small parasite Nornada obsc^ira Zett. 
is taken with it, but as a rule only in small numbers. It 
should certainly be looked for in the northern localities 
where the Andrena occurs with us. 

A. angvslior, though a rather local and inconspicuous 
species, is very widely distributed in the southern counties, 
and in many places is abundant. It is found in the north 
()f England also. It visits dandelions and other yellow 
Compositae, and in some localities collects much pollen 
from Veronica. At Oxford I found it numerously on 
Hamrnciihs, and wdicrever it occurs the will be seen 
flying round the blue hyacinth flowers, if these are present, 
though rarely settling on them. Allium, Beilis, Eu])Jiorhlu 
and Crataegus are all attractive in one locality or another, 
and it is occasionally taken on white Umbelliferae. Nor- 
mally it appears in May and continues in good condition 
into June, but in some years it appears in April, and fresli 
exaUiples of A. gwgnana may be taken on the same day. 
On the other hand, in some seasons it, or at least the 
may be taken in good condition in company with the 
second brood of gwjnana ! 
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^onuida fabricfiaria, I believe, parasitises this species; 
at any rate, it has been taken ejitering its burrows. Tlu\se 
appear usually to be scattered, but I have seen a compact 
colony established in the face of a vertical cuttinj^ in a 
roadside bank. It is partial to woodlands and to hedge- 
rows iu cultivated districts or meadowland, and seems to 
prefer these to open heaths, though not absent from the 
latter. Normally the ^ has the face beneath the antennae 
clothed with pale or whitish hairs, but varieties occur in 
which the pubescence is sooty or dark fuscous. These 
may easily be mistaken for the second brood of gwjfmma. 

Andrma irimmemna * Auct. is certainly ore of the com- 
monest and most widely distributed of the genus, being 
plentiful in England, Scotland and Ireland. It visits the 
most various plants, holly, sallows, blackthorn, whitethorn, 
arid fruit-trees, as well as the dandelion and daisy, besides 
mauv garden shrubs of foreign origin. It seems .to be, 
nearly always single-brooded. Generally its binTf)ws arc 
.scattered over fields or grassy slopes and along hedgebanks, 
and it has a liking for fonning these in some existing 
cavity, and may sometimes be seen exploring a rabbit or lut 
hole, for this purpose. Everywhere Nonu(da marshmdla 
appears to be its special parasite, exce])t that it also some- 
times attacks the closely allied A. spinigeni and possibly 
A. hiiihipkala. It has a second para.site, N .flava (considered 
Ijv some to be a variety of r'^ificornis), which so far a,s 1 have 
been able to discover, seems to be peculiar to it. but is a 
gftod deal more local than viarshamella, ajid is absent from 
many localities where the host abounds. In some localities 
this Andrena is very commonly found stylopised, irj others 
it is very rarely thus affected. 

J, spinigera, closely allied to the preceding, is much 
more local and has not been recorded from very matiy 
localities, nor have 1 seen any northern examples. It is 
always double-brooded, and, occurs in the J/mdon district, in 
Surrev, Kent, Suffolk, Essex, Sussex, Hants, Somerset, 
Jlonset, Devon and Cornwall, and no doubt other localities. 
Owing to confusion with the next species the records of 
(hose are not always trustworthy. The bees of the first 
hi'ood are mostly found on sallow and blackthorn, but they 
are fond of fruit-trees in gardens and of various foreign 
shrubs. The second brood [(wglim) seems to be chiefly 

* The type of triwm?/rava in Kirby’s collect ion is not the f-pec-ies 
commonly so-cullcd, but a $ of the second bi ood of spmiijtm. 
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found oil Riihis, b\it it has been taken on white Umbellifenu\ 
Occasionally Nomada altemata parasitises this species, aiul 
like it produces a second brood. Stylopised examjik.s 
occur, but much less often than in trimmerana. 

A, rosfie {eximia — first brood) has been much confused 
with the preceding, the two not infrequently being found iw 
company on the same flowers: But in some localities the one 
is found quite apart from the other, as appears to he the case 
in Monmouthshire and parts of S. Wales, where only rosoc 
has occurred. True rosae is also found in Surrey, Kent. 
Sussex, Hants and Devon, and no doubt in a number of 
other counties, but is local and often rare. The first hrood 
visits sallow and Pntnm, and where these have been 
growing in fine flower side by side, it seems to prefer the 
latter: the second brood seems to be particularly attached 
to white Umbelliferae, though like most summer forms 
it is also found on Ruhus. In this respect, therefore, its 
habits would seem rather different from those of s'pivigern. 
As 1 have elsewhere stated, when it was possible to studv 
the three allied species where they occurred in company in 
the spring, no evidence of cross -pairing between them was 
obtained; nor has any individual been found which would 
suggest that such pairing ever occurs, all the specinioit.s 
being clearly either one or other of the sj)ccies, without 
intennediates. 1 have no knowledge whether tlus4)ec i.s 
attacked by N. wanhamella like its allies, nor have 1 found 
any stylopised examples, but as they arc thus aflected in 
N.W. Europe, it is possible that such specimens have 
been taken by others. On the Continent A. rosae appears 
to be a more northern species than spinigera, and one would 
expect it to range into Scotland. The entirely black 
variety of the of the first brood is rare in Devonshivi'. 
wliere the species is generally highly coloured, and tluf5 
variety has a remarkable appearance, quite unlike anv other 
of its genus. 

A. ferox is a species of wide distnbution in the soiitlt. 
but very loeal, and seems never to have been obtained 
plentifully since the old Bristol collectors used to find it in 
considerable numbers in that district. A'ct, since it ocems 
in Kent, Berkshire, Hampshire and Sussex, and no doubt 
will be rediscovered (although its former Bristol locality 
has been built over) soinervhere near its old western haunt, 
and has been also found in Cornwall, it will probably turn 
up commonly enough in some of these counties, or be 
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(iiscovered in others. The few recent examples that T liave 
seen have all been taken ca.sually, so to speak, by those 
ititerested in Orders other than Ilymenoptera, and all were 
single specimens. These were from Hants (on two oeea- 
sions), Berks and Cornwall. It occura in May and June, 
and may be expected to visit yellow Composites, as one 
examined by me contained this pollen on its legs. It is 
not known whether any Nmnada m attached to this species, 
but it has been found stylo pised. 

A. bucephala is another extremely local species, also of 
wide distribution in the southern eoiintie,s, and found bv 
ilallett in Glamorganshire in Wales. It was once very 
abundant at Hampstead, and was found also at Bristol 
and in Hampshire. It has been taken in several localities 
in Surrey, in Kent, at Binninghani, and occurs also in 
Devonshire and Cornwall. This bee is partial to the flowens 
of blackthorn, and has also been taken on holly and 
Yikirnum. 

From the form of its pollinigerous apparatus one would 
e.vpect it to visit such dowers as are favourites with >t he 
(‘(niinion A. (rimmerana. Nomada hucephalae is ils peculiar 
])ara.site, and has been erroiieously considered a mere 
variety of nificornis by some authors ; wliife (Smith and 
Sliiud'ard considered it to be Panzer’s lateralis, which i.s 
also Ai error. This parasite probably t)ucurs in all localities 
wliere its host is properly established, h)r it fonnerlv 
abounded on Hampstead Ilcath, and is found with it in 
Surrey, Devon and Claiiioi'gan. Stylopised bucepkalaoccnT, 
as I have a ^ and 9 affected. 

All the colonies of this Andrena. that I have seen Iiave 
had only a .single entrance. Into this one may .sec dozens 
of heavily laden females enter, when they are storing their 
|K>]leu, and it is to be presumed that separate tubes will be 
found to be excavated from the common hole, by whicli all 
(Miter. Under special circumstances some other species 
.show some approximation to the habits of hacephahi. 
Twice Nomrida (dlernata has been seen to enter or issue 
from the burrow of bucephahi, and once a female (.rimmerona 
(Mitered the same, so that it is not certain that this Nomada 
is parasitic on the fonner as it is on the latter. 

We now come to the group of Andrena varians. 

A. (iarkella is a local bee, but of extremely wide (list ribu- 
tion. and appears as early in the year as any of our bees. 
It is often common in Scotch localities and in the nortli of 
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England, aa well as in the extreme south. The females 
gather their polleji nearly always from the catkins of sallows, 
but I have taken specimens on dandelionj and have some 
that were captured on Tnssilngo and Ulex. Though the males 
also visit sallow catkins, they are by no means always found 
on these even when the species is freshly out, and if they are 
present, they usually appear to be mostly in search of the 
females, rather than visiting the flowers. 

In March and sometimes even in Pebruary before anv 
new leaves have appeared this sex may be seen flying wildly 
round Ulex or settling on the bare limbs and trunks of trees 
or on dead leaves on the ground, for the purpose of sunning 
themselves. In many and I think in most places where it 
occnr.s freely, this bee will be found accompanied by its 
liarasiic Nmiutda leucopldhihna (borealis)^ which also visits 
tlic sallow catkins. This Nmuada is not confined to dark- 
flla, but is also attached to A. apicata, and probably this 
latter is its original host. According to Saunders darhdk 
is found stylopised, but only rarely. 

A,fnlm is in the female sex the most beautiful of all our 
Aiidrenas. It is a local hoc entirely absent from many dis- 
tricts, but generally abundant, where it occurs at all. Owing 
to its partiality for the flowei'ing fruit-trees it is a constant 
inhabitant of gardens in places where it is found, and is not 
easily overlooked for that reason, and because its bufrows 
are often conspicuous on lawns. It may be taken on the cat- 
kins of Salix, and is very abundant away from gardens on the 
flowers of blackthorn, and (jccura, too, on Cotonem(er, Ulex 
and various other plants. Its colonies are often large and 
compact, occupying trodden pathways on sandy commons 
for many yards together, A large form of Nomnda rufi- 
cornis s.s. infests its burrows, and it also has as a special 
parasite N. sigtujia, which some hymenopterists consider 
to be also a variotv of rujieornis. In some localities, c.g.. 
at O.xfoi'd, only nijicornis appears to be found wit]\ it; in 
others, e.g., at Raglan in Monmouthsliire, only signuUc 
but on some of the commons in the neighbourhood of 
London both these species are found at its burrow's. 

Stylopised specimens of A.fidva are rare, or, at least, 
very local, but are to be found on the commons near Lonrlon. 
Males tlms affected often have an extraordinary appearance, 
being very greatly changed by the parasite. 

A, varians has much the habits of the preceding; indeed, 
the two species are often found in the same localities, and both 
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J 7 IJIV be entirety absent /roni Jarge stretches of country tiiat 
•soem ^vell adapted for them. Both visit the same tlowez's. 
;nid varions is also parasitised by N. rvfaornis; by some 
writers its parasite is considered to be the typical form of 
this variable Noniada. Stylopisation occurs but rarely. 

The variation exhibited by the $ of variaiis is of a re- 
markable character. One most extreme fonn was named 
mixta by Schenck, and considered to be a distinct species, 
and indeed its appearance is so very different from the 
t epical form that, were no intermediates known, one would 
scarcely think it possible that he was in error. It is part Iv 
owing to this variation that such confusion has existed 
between the closely allied species of the rarians group, for 
Smith referred the mixta form to heh'ola, ajid Saunders 
(■(tn.sidered it to be synadelpha. 

The following varieties of the 5 may be distingui.shed : — 
(i) Typical varians has black hair on tlie face, and the 
underparts of the thorax are clothed with blackish or 
sootv-grey pubesconce, even the floeeus being, at least in 
part, sordid in colour. The two basal abdominal segnuMit.s 
liear bright fulvous hairs, all the otliers black (nies. 
(ii) The fulvous hairs of the abdojnen spread over the 
IJrd segment, the hairs of the iinderpaits often bectmic 
paler and the floccus whiter, (iii) Fulvous hairs, generally 
with* more or less tendency to become white, cover the 
Ith as well as the 3rd segment, the facial hairs are 
greyish or whitish fuscous, the hairs beneath the thorax 
and the floccus either slight ly discoloured, or else pure white, 
(iv) The hail’s on the 1st and disc of the 2nd segments arc 
fulvous, those on the rest of the 2nd and the two following 
white or hardly perceptibly yellowish, those on the face and 
whole underparts of the body mostly snow-white, or at most 
a little yellowish tinted in part. This is the t’me var. 
iiiixto, a?id in its finest condition it is a very beautiful insect. 

A. heJvola under normal conditions appears a little later 
than A. varians, and superficially is extremely like the var. 
wixfa of that species. It is partial to dandelions, from 
which it often collects its pollen, but it visits many other 
plants for this purpose, e.g., (Jrataegus, Rosa, Fragraria in 
gardens, Euphorbia, etc. It is a decidedly local insect, and 
not always at all common even where it d()(>s occur, but will 
{ucbably be found somewhere in most of the southern 
counties of England, and it also occurs in the north (Cumber- 
land). It occurs also at Oxford, but, unless well authenti- 
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Gated, published records arc of little value, owing to frequent 
misidentification. Smith’s supposed Scotch specimens are 
a mixture of A. praecox and synadelpha. 

It is, i think, certainly parasitised by Nomada rujicomis, 
but I have not seen a stylopised example, though these 
probably occur, 

A. syna(lelj)ha is a very widely distributed species, but 
local. It occurs in many of the southern counties, and also 
in Scotland. The $ frequents the dandelion, harvthom, wild 
rose and other flowers, and was taken in numbers together 
by Moricc on Sisymbrhim alliaria. 

It is very much parasitised by Nojnada ruficomis s.s., but 
is rarely stylopised. The variation in the $ is somewhat 
similar to that of varims, but less extreme. 

A.fimia is one of the most widely distributed of all our 
bees, being common in the north of England and in Scotland, 
and also in many parts of the west of England and in Ireland. 
It also occurs, sometimes not rarely, in the more eastern 
counties, in Suffolk, Hampshire and Surrey, also in Oxford- 
shire and Wanvickshire, and on a very unfavourable and 
.stormy day I observed it in some numbers in Bricket Wood, 
Herts. Probably it is to be found in nearly every county, 
but in many localities it is only seen in small numbers. 
Where it frequents gaidens, the females are sure to be found 
gatliering their pollen from the raspberry flowT.rs; on wild 
heaths or moorland it frequents the Potentilla in preference 
to any other plant, excepting perhaps Vaccinivin in some 
localities. Sometimes it may be taken freely on Craiaeiju.^ 
and the wild rose, and late examples on Ruhis. It is nor- 
mally on the wing in May in Devonshire, but in some counties 
not usually until June, or even July in the north. 1 have 
never come across a large colony of this species, but I once 
found a kmall one of about a dozen burrows placed close 
together. 

T believe that this bee is parasitised by Nomada rvficorma 
S.8., since 1 have taken the latter in places where I could find 
no other member of the varians group. Occasionally, but 
quite rarely, stylopised individuals arc met with. 

A. lajrponica is an extremely local species in the south, and 
can only be expected where there is a good growth of 
Vaccinhtm, since, so far as my limited experience goes, the 
$ collects its pollen only from this. The male is said to 
visit other plants, and in moorland localities is fond of flying 
round or settling on rocks. The burrows that I have seen 
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imve generally been single or at most a few near together, 
and entering these or flyiiig round the heath in the vicinitv. 
examples of a dark form of mficornis s.s. seemed iis 
miinerous as the host, which was by no moans abundant. 
No doubt on moors in the north of England, in Wales, and 
in Scotland this Andrena is often very abundant, and speci- 
mens of the Nommla taken with it in the Grampians ami 
sent to me for examination were of exactly the same colour 
variety as those found with it in Devonshire. Amongst the 
whole number of specimens that have been examined none 
were stylopised. 

Andrena apicata is one fd the very earliest of spring l)eos. 
and it gathers its pollen almost entirely from sallow* catkiics, 
though occasionally it visits for tliis piirj>ose, It 

is of extraordinarily whde distribution, but very local, at 
least in the south, I have myself seen specimens from 
Surrev, Siiasex, Gloucestershire, Devon and Oxford as well 
as from Scotland. In the west of England the males pay 
little attention to flowers, They inay be seen flying round 
the sallows in search of the females, but siiould there he 
old fences or gates in the vicinity of their bieeding-jflace. 
they will generally he found sunning themselves on the.se, 
or will oven settle on rocks. Occasionally a fresh female 
alights iji a similar situation, evidently witli tlie intention 
of pairing, and quickly attracts a number of the malc.s, 
which are coursing along the fence. 

Nrnnado, leucoyhihalyna, which has already been mentioned 
as a parasite of A.clarkella (q.v,), attacks this bee, and it 
wcnild be interesting to compare together long series taken 
from each host, each series having been collected in a ])lace 
where only one of these hosts occurs. At Hastings Theo- 
bald found this Andrena. to be much infested by SlyJops^ as 
is the case in Germany, but in the west of England 1 have 
never come across a stylopised individual, 

Alfken describes the of the Gerinau form of apicata a.s 
having a small triangular tooth at the base (jf tlie mandibles, 
and a specimen I have from the Continent agrees with this 
(le.scription ; but in all British examples that I have 
examined the tooth cannot possibly be called small, and it 
would appear that the Continental form is racially distinct 
from ours. The tooth varies in shape in our examples, 
and it is quite possible by looking through long series of 
praecox and apicaUi to find individuals that do not differ 
much in the fonn of this, 
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A. paecox is closely allied to the preceding, and has the 
same habits, for both, at times, at any rate, form compart 
colonies of considerable extent, and both are pre-eminent !v 
attached to &a\h. This species is local, but ranges froi'n 
Scotland to the extreme south of England, and is, I think, 
commoner than a-picata. It is found on the commons close 
to London, and is locally abundant in Surrey, Kent, Hants, 
Essex, Norfolk, Suffolk, Cambridge, Oxford and Monmoutln 
shire. In Devon it is extremely local, and in places where 
I have myself observed it, it has steadily increased in 
numbers from 1914 to 1918, \vhen it appeared in the first 
half of March. In Scotland it occurs, no doubt, commonlv. 
Much scarcer than its host is its special parasite Nomadu 
xantlmdda, which, hoNvever, is found just outside London, 
and in Norfolk, Suffolk and Cambridge. I have not beoi 
able to find any trace of this parasite in the west of England, 
even where the host abounds. Eroni a large colony at 
Oxford I once took two stvlopised examples of the latter, 
but have not seen any so affected elsewhere. 

Rassijig now' to the nujrice/ps group, that most distinct 
species A. denhailafa is very wddoly distributed, but at the 
same time very local. It occurs in many of the southeru 
counties, in (he north of England and in Scotland, but onlv 
rarely is it really abundant. In some seasons and places 
it is found at the end of June, but more often in July, and 
the $ may even remain on the wing into September. It 
is found on yellow Composites, Seneeio, Crepis, etc., abum 
dantly sometimes on Inula., and is extremely partial in 
some localities to pink-flowered thistles; W'hile Smith says 
it is attached to bryony. That plant has never been iu 
flower or has been wanting in the localities where I myself 
have met with denficidata. It seems not to be attacked 
by S(f flops, nor has it a special NoTnada, but N. rujipes 
(soUdaginis) is parasitic on it as well as on the more abun- 
dant A. f usd pas. Except as to tlie development of male 
character's iu large examples, this .species varies very little, 
but the characteristic black hairs are sometimes w'anting on 
the thorax iu the <5. 

A. trideulata is one of the most restricted in range of all 
our bees. I have seen authentic specimena from Norfolk 
(Cromer), Suffolk and Hants, but the supposed to be 
this species, collected by Bridgman at Norwich, so far 
as the material sent by him to F. Smith is concerned, are 
all nigriceps. This species visits Senedo and Crepis. 
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A.fuseipes is widely distributed aud often very abundant 
{iji the flowers of Oallum, to which it is chiefly attaclied, 
but we have once taken females loaded with pollen from 
vellow Composites, when the ling blossom was mostly over, 
it will probably be found on most extensive heaths, and is 
common in Norfolk and Suffolk in the oast, as also in 
Surrey and Hants ; in Devonshire and in Wales in the west ; 
it is found in Cumberland, and Smith had specimens 
(wrongly named as similli)m) from Loch Rannoch, Scot- 
land. Unless a colony is found, and these are sometimes 
large and compact, the males usually appear to be much 
more numerous than the females, flying wildly over tlie 
litig or heather, or round sunny bushes that happen to be 
growing near by. 

Probably in all places where this Andrena is found its 
parasite Nomada. rnfipes {solidaghiis) also occurs, and in 
some Devonshire localities it seems even to surpass its 
host in numbers. In some seasons it appears before any 
of the latter are abroad, though the Andrena in this ra,sc 
appears not many days later. I have some suspicion, 
however, that the earlier examples of the Nomada were 
parasites of denticulata. 

A.simillima is a local and in general a rare species, and 
seems to be found chiefly on the coast of Kent, Hampshire 
and the Isle of AVight, but it also occurs on the coasts of 
Devon and Cornwall in the west. I have only met with 
it on the flowers of thistles and on Ruhm. Smith’s speci- 
mens from Scotland w^ere wrongly determined by him, 
being merely fuscipes, as mentioned above. 

Closely allied ,to the preceding, the local and generally 
iincomiDon species, A. nigriceps, seems to have soinewhat 
different habits. It visits various plants, and T have taken 
it on ragwort and other yellow Composites, thistles, 
Knauiia, Potenfilla, etc. On the Continent it is said to 
be most partial to Jasione. but that flower does not seoji 
to be very attractive to species in the west of England, 
In Norfolk, Suffolk, Essex and Hants this bee seems to be 
fairly common locally, and it is found in N. and 8. ^Valos; 
wliilc I have two much-worn females which were. 1 believe, 
taken in Yorkshire. It is found both near Oxford and 
Cambridge, and in Cheshire and Lancashire, so that its 
distribution is very wide. 

A. serkeu {albicrus) is common throughout the .south of 
England, where conditions of soil arc suitable, and also in 
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Scotland and Ireland. It is entirely absent from lar^e 
areas, where the soil is of a heavy nature or of clay, ainl 
is very much at home on some coast sand-hills. It forms 
enormous compact colonies, often choosing hard, trodden 
footpaths or bare places on sandy commons to burrow in. 
It freely visits daisies and buttercups, but its favourite 
flowers are the yellow Compositae. Less often it collects 
pollen from bushes or trees of taller growth, such as the 
hawthorn. The males also freely visit flowers, but speml 
much time flying over the sand, in which the colonies aie 
placed. This and the following species arc probably 
representative of a fauna found in sandy wastes, the pale 
silvery hairing of the males being characteristic of many 
desert-loving bees, and adapted to their habits of flying 
over the sand.* I should think that a good many species 
allied to our two are likely to be found in such places in 
continental lands, oum being, as it were, highly successful 
forms, which have been able to occupy regions beyond 
the. ordinary limits of their natural environment. Also in 
such places one may expect that many species of other 
groups will superficially resemble them. 

With us A.sericea has no Nomida parasitic upon it, but 
on the Continent of common occurrence is N. albognttata, 
this being either a race of the smaller N. haccaia, which 
irdests A. arfjeAitata both here and abroad, or else a very 
closely allied species. 

On the other hand, Spheoodes piiifrvns is the constant 
parasite of this Andrena, and I believe attacks no other 
species. I liave seen examples named as pilifTons from 
localities where 6‘en'cm is certainly wanting, the nature of 
the soil indeed rendering the possibility of its occurrence 
extremely small, but these were always wrongly deter- 
mined, being giant examples of S. similis. 

As (o A. (mfeHla((t, this bee is in this country of very 
restricted range, being abundant locally, however, on the 
commons in Surrey, Berkshire and Hampshire, and no 
doubt is to be found in one or two of the other southern 
counties. It visit.s the flowers of Erica and Callunu and 
probably sojue of the yellow Compositae, and apparently 
has no spring brood in this country. AL baccala, its para- 
site, seems to occur in all localities, where the host is 
common, and I think in most, if jiot all of these 

* Mr. iMoriue has informed me that his captures iu hot desert 
countries iiioix^ resemble A. juhkrus, etc. 
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feiiculdt'ii^ is to be found. There seems to be no doubt 
that the Sphecodes is peculiarly attached to this small 
Andrena. On the Continent it has been taken from the 
burrow of the latter. 

A. fnlvago is of vth'' wide di.stjibufion ; in sonje iocaJi- 
fies rare and dispersed, ij] others forryiin^ dense compact 
colonies, but so local that until one of tiiese is chanced on 
ifs presence may remain undetected in the district. It 
likes a sandy soil, and is particularly attached to II icrocunn. 
One would expect it to occur in most counties where con- 
ditions of soil are favourable, since it is fouvid in Suffolk, 
Surrey, Sussex, the Isle of Wight and Hants; in Devon. 
Monmouth and South Wales in the west; in Warwick- 
shire; in Yorkshire in the north, and in Scotland. It 
may appear in May, and is common in June, and continues 
into July or even August. Though I have closely examined 
colonies of this bee I have found no parasite at its burrows. 

A. polila is now, perhaps, the rarest of all our An d re n as, 
and has very rarely been found sin re it was di.seovcred by 
F. Smith. Being a large and conspicuous specie.s it must 
be excessively local, since it could hardly be overlooked, 
and its range is probably very limited indeed. One would 
expect it to be found uti yellow Composites, and it should 
be looked for in June and July in the south-eastern conntie.s. 

With A. proxima we pass to a group of very small aud 
eornparatively difficult bees, only the one just named being 
of medium size for the genus. It is a local species and 
oftC!i very scarce even where it does occur. In Norfolk, 
Suffolk, Keiit, Doraet and Devon it is, I believe, to be 
obtained not uncommonly in its special localities; but it 
varies in numbers a good deal in different sea.sons. It is 
also recorded from Surrey, Hampshire, Oloncestershirc 
arid Cornwall, so that it is widely distributed in the south. 
It is peculiarly attached to the flowers of white llmbi'lli' 
ferae, on several species of which it may be found, both 
sexes alike visiting these plants. It is also partial to 
Euphorbia. 

Probably in most local it ie.s, where it occurs at all freely, 
it.s special parasite Nomada cmijyngem wilt be found, 
i'hough so lately added to our lists, it is interesting to 
note that this species was taken one hundred years ago, 
there being a very good specijiien in the Kirby ('ollcction. 
ft was first brought forward as British by Morice, who 
captured a single specimen in Dimset, and soon afterwards 
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a* number of examples were found in the Chitt}^ Collection 
at Oxford, after 1 had already found it amongst some 
unmounted and unexairiined Devonshire bees. Although 
on the Continent this Andrena is very subject to the attack 
of Stylops (those thus afiected appearing earlier than 
healthy individuals, and being found often on dandelion 
flowers), I have seen no atylopised English specimens. 

A.nana'K.{schenckella P6rcz) is known as British only 
by Kirby’s type, but will probably be rediscovered in tlio 
south-eastern counties, when more attention is paid to tiiis 
group of small bees. It occurs in Germany, Switzerland 
and Prance. 

A . moricella and alJJ<:eneila are probably first and second 
broods of a single species. The first I have taken on Bra.^- 
sica, Veronica, Beilis and Potentilla, etc., the latter on white 
Umbel li ferae. The first brood appears a little later than d. 
parnda, and I have seen stylopised examples of each brood. 

A.faisijica is a local species, and its first appearance is 
rather later than that of d. 'nwricella. It visits many Inwlv 
plants— daisy, wild -strawberry, Veronica, ctc.-'while the 
females gather much pollen from Potentilla. It is not 
rarely stylopised, and has as a parasite Nwnada jiavogitt- 
tata. It is single-brooded, 

A.saundersdla (wuno Auct. plur.) is a widely distributed 
species, probably occurring in all our counties, and abun- 
dant in some parts of the north of England. Its favourite 
flowers are Veronica and white Umbclliferae, from both 
which it gathers pollen, but it also visits daisies, Mj/oA'ofw. 
Potentilla, Fragraria, etc., and late specimeT^s may be found 
on Ruhis. Very rarely a stray example of a second genera- 
tion is met with. It is very subject to the attacks i)f 
Stylops, and also is parasitised by N omada Jlavoguttata. 

A. namda is known to me as British only by a single 'v 
sent to Smith by Biidgmaii of Norwich, and the continental 
examples that 1 have seen were taken in July. 

A. subopaca is a very widely distributed species, found, 
I expect, in nearly all counties and common in the nortli. 
Such Scotch specimens as I have examined, passing under 
the names of parvula and minutula, really belonged to 
this species. It is mostly found on Veroiiica, Beilis. 
Fragraria, etc,, and ivS normally single-brooded, appearing 
later than parvuki. Once on the south coast 1 took a single 
cJ of a second brood. It was the confusing of this species 
with minutula and parvula that caused Smith to err in 
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describmg the S the latter under the name ol nigrifrons 
in the first edition of his Catalogue. 

This species is very subject to the attack of Stylops, and 
also of Nomada Jlaroguttata. 

A. spreia is much niuie local than the preceding, and is 
clhefly found on the coast and on or about sandy heaths, 
blit rather curiously it occui'S also in the fen country in 
Cambridgeshire. It is single- brooded and fiies with 
nmunderseJla. So far as I have been able to ascertain from 
a careful investigation of its breeding-grounds, it is not 
attacked by Nomada fiavoguttata, but it is very frccl\- 
stylopised. These little bees are very partial to diiferent 
Species of Brassica, and freely visit daisies and sometime.s 
Veromca. There is no .second brood. 

A, parvula and minutula are certainly first and second 
broods of a single species. The fimt frequents the sallow 
catkins in the earliest days of spring, and gathers abuiidaiil- 
pollen from blackthorn also, and later from Crataegus and 
Veromca. It is also often found on daisies, dandelion, 
cabbage, mustard, strawberry, flowers of fruit-trees and 
many other plants. The second brood is extremely partial 
to Riihus and various white-flow'ered Umbclliferac. Thoiigli 
sometimes stylopised, this bee is much less subject to attack 
than some of its allies, I have after careful observations 
been able to satisfy myself that it is also les,s freely ])arii' 
sifised by Nomada jiavoguUat a in this country. TJie specie.s 
seems to be ubiquitous, occun'ing somewhere, even in the 
poorest localities. 

A. parvuloides and minnlidoides may also prove to be 
first and second generations of a single species. They are 
much t^iore local than the preceding, and generally found 
either on the coast, or on or near sn.ndy conmions, hardly 
occurring in meadowlands and well -cultivated di,stricl.s, 
when these are remote from their normal haunts. 

If they really arc one species, I find the second brood 
far more commonly tiiaa the first. Tiiis latter is fomrd on 
various flowers, Veronica, Brassica, BeUis, etc., but the 
second brood almost cmtirely restricts its visits to white 
hmbelliferae, and I cannot remember taking it on Ruhus, 
which is so attractive to oiimU'ida, so that the liabits of 
these two very closely allied fornm are soniewliat difl'eicnt. 

I have seen, no stylopised example. The males are often 
nmchuiore difficult to find than the females, and appear on 
dii.s account to be much le.ss numcroms, and the species Is 
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rather later in appearance in the spring than A. 'panuU, 
The variability to which— apart from that due to seasoDal 
dimorphism— both species are subject, sometimes makes 
them difficult to separate, but minutuloides occurs in Sunev. 
Kent, Suffolk and Devonshire, and, doubtless, in iiiaiiv 
other counties, but 1 have seen none from the north. 

A. dorsala in the mlkella group is a local bee, which one 
would expect to occur in Scotland, unless it were tbere 
replaced by the very similar A. pr(ypinqua of N.W. Europe, 
a species (or ? race) with similar habits ; but 1 have seeti 
no Scotch examples. It is regularly double- brooded, the 
first generation frequenting Salix and biackthom, but also 
many other plants. I have taken it in abundance (jii 
daisies and Brassica, gathering pollen from these ; also on 
Yeronica, Rubii^ idaeus, fruit-trees and dandchons, and 
late examples on white Umbellifeiae. The second brood 
occurs on Euhus, yellow Composites, daisies and Mdihlu!<. 
and sometimes on ragwort and Fotentilla.. Saundeis 
mentions bryony as a flower visited by this brood, and 
Mr. Morice informs me that it is frequent on this flower 
in his garden. The species is found on the commons near 
Tjondon, and is abundant locally in Norfolk and Suffolk, 
and very common in numerous Devonshire localities, both 
on the coast and inland, to an altitude of nearly lOOU ft. 
above the sea. It is also found in Hampshire and Essex, 
and must occur in several other counties in the south. 1 
have never seen any large compact colony of this bee, hut 
only scattered ones. No Nvmtda appears to attack it, nor 
is it infested by 8tylops,* 

A. dmilis Sm. is also local, but occurs on a iiuiitber of 
commons close to London ; was found commonly at Oxford 
in 188 C, and is widely distributed, and in some places 
abundant, in Devonshire. It is recorded from Denbigh- 
.shire and Essex, and is found in Hampshire, Soino, 
examples from Colchester sent by W. H. Harwood for my 
inspection many years ago had the face beneath the 
antennae clothed with pale fulvous hairs, instead of the 
usual white ones, this being the usual form in some N. 
European localities. Walcott first discovered it, at Bristol, 
and supplied Smith with specimens. Sometimes it forms 
compact and fairly large colonies, and the males will h'' 
seen fiyring over the soil and settling, for the purpose of 

* Recentl}’ iny brother has sent me a stylopised female frfo 
East Devon, captured on March 20tlw IQlD. 
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feeding, on ground-ivy or bugle, if these happen to be grow- 
ing there, as well as on daisies and Veronica. The females 
also visit these plants, and also trefoil and clovers, and 
rliev collect great loads of yellow pollen from the floweis 
of IJIex. Various papilionaceous plants attract them. No 
Somada appears to breed in their burrows, nor have I been 
able to secure a single stylopised * example, although, 
according to Alfken, this is one of the species of Andrena 
most subject to attack in Germany. 

A. ovaiula, better known as afzeliella, is by no means of 
uiiivei'sal distribution, but is widely distributed in the 
neighbourhood of London, and abundant in many counties, 
where there is heath land with a gravelly or sa?idy soil. 
It is not partial to meadowland and highly cultivated 
districts with heavy soils. It differs both from the preced- 
ing and the following species in being frequently and in 
.some counties, c. Devonshire and Hampslure, regularly 
double-brooded, but it is not certain whether it has 7u>t 
a special single-brooded race, which appears behveen the 
two others. It visits the same flowem as A. similis, but 
appearing earlier is also taken on Salix and on blackthorn. 
The second brood is extremely fond of Calluna, gathering 
pollen from this often in company with A. fuscipes, and 
is sometimes numerous on Ononis. This Andrena is not 
subject to the attacks of Noynada in this country, but it is 
sometimes stylopised, much less frequently, however, in 
my experience than A. wilkella. Most of the .suppo.sed 
stylopised afzeliella I have seen belong to the other species, 
but I have bred the ^ Stylops from the present one as well. 

The variation in this species is of an unusual kind in 
that the hind tibiae of the female may be either clear yellow, 
like those of its close allies, which never vary, or entirely 
black. This last form was n&med fuscata by Kirby (before 
be described his afzeliella), and it is found in both broods. 
Both names, however, are preceded by ovalvla K., which 
is the of afzelidla. 

Saunders merely tells us that ofzeliella is widely distri- 
buted, but I do not possess any northern examples myself, 
though one would expect it to occur in both Scotland and 
Ireland. The following species, however, occui“s in tlie 
north and the two are not always accurately separated 
by collectors. 

* iSince this was written a stylopised o has been taben. 
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A. wilkella is of very different distribution from that of 
the preceding, since it often occurs in extraordinary nuni- 
bers on heavy clay soils and in highly cultivated meadow- 
lands. It is true that it is found not infrequently in the 
same localities, frequenting exactly the same dowers as 
ovatula and mnilis, hut where these two species are most 
abundant Kilkella is often inferior to them in numbers. 
N. hillam [ockmloma) is its special parasite, and does not 
appear to affect the others. Sometimes the Andrena forms 
colonies of huge extent and very compact, at others its 
burrows are scattered over a large extent of land. We 
have seen tennis lawns covered with little hillocks of soil 
thrown up hy these bees in the same way as A. fuka is 
wtII knowm to do in similar places, where the soil is 
lighter, 

Stylopised specimens arc very common, and females 
affected by the parasite are often found in dandelions, even 
when few healthy ones are to be seen on those flowers. 
It is always single-brooded, and though both fly together, 
it appears rather later than ovatula under normal conditions 
of weather. 

There reniaiu to be considered those species, which have 
the clypeus in the ^ white, and along with these one 
without that peculiarity, but evidently closely related tu 
one of the others. 

This black-faced little bee, A. nitidimcula [lucens], is 
amongst the most local of all our species, being restricted 
to a few southern counties, but almost certain to occur in at 
least one or two others from which it is not yet recorded. 
It is found on heatiis or commons in Surrey, Sussex and 
Dorset flying over the heather, the $ visiting the black- 
berry blossoms. On the (.'ontinent it is said to be partial 
to Dmbelliferae, as its ally A. chrysosceles is with us. This 
latter is a more or less local species, but occurs at times in 
the utmost profusion. It is on the whole more partial 
to mcadowland than to jnore barren localities. It is found 
near London and probably in all or nearly all the southern 
counties, either locally or generally distributed, in Cam- 
bridge, Kssex, Suffolk and Norfolk in the east, in Gloucester- 
shire, Devon and Monniouth shire in the west, in Dorset 
Berks and Hants, Oxford and Warwick, and ia 
Glamorgan, and no doubt other Welsh counties. Though 
not one of the earliest bees, in forw^ard seasons it may appear 
in April, and is commonly found from May into June, ami 
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mav remain even into August in wet and cold sununers. 
At first it visits daisies and dandelions and not infrequently 
buttercups and Veronicn. Later it is particularly attached 
to white Unibelliferae, and it is much attracted by luiphorhia 
in some places. No Nomadn parasitises it, and onlv verv 
locally or one may say rarely is it stylopisod, though it is 
found thus affected in localities so distant as Oxford. 
Devon and Essex. From the latter county Mr. L. Wal- 
ford kindly sent me several such examples, including a J 
with black face and $ with this part white-marked. 

A. (arsata {analis) is a local bee, and probably absent 
from those counties in the south which have no extensive 
heaths on a peat or sandy soil. It is still found just out- 
side London, as well as on the more distant of the Sun'ey 
commons, and commonly in Hants and Devon. In the 
northern counties it is often abujidant. and it occurs (no 
doubt abundantly) in Scotland and Ireland. It .is ex- 
tremely fond of PotenfiUa, gathering most of its ])nllen from 
this, but is also found on heather and liubus. It is parasi- 
tised by Nomada tormentiihe, which I liave taken entering 
and leaving the burrows of compact and puie colonies of 
this little Andrena. Probably it is parasitised also by 
A. ohtmifrons. at least it certainly is so. if one trusts old 
records. Smith, entirely misinterpreting Kirby's descrip- 
tion, applied the name xanthoHiicia K. to that species, and 
under this name we read of obtusifrons as being ])arasitie 
in colonies of tarsata in the north. On one occasion this 
Nomada was taken sparingly, in company with a few of the 
Andrena in N. Devon, but not at the burrows of the latter, 
and it is, of course, possible that the following spe(‘ies 
may have been present, hut overlooked. 

A. coitana is not infiequently found in company with the 
preceding, but is, I think, more -widely distributed in (lie 
south, though quite local. It is common in some placi's 
in the north of Fingland, and occui-s in Scotland. In tlie 
south it frequently occurs on the coast, and it is probably 
to be found somewhere in most of the countie.s. It occurs 
in the Cambridgeshire fens, and at Oxford, and in Devon- 
shire on Dartmoor and Exmoor, as well as at lower eleva- 
tions. It is common also on some of the Surrey commons 
a-ud in the Ne-w Forest, and is found in Norfolk. Essex and 
Kent in the east. It is partial to the flowers of bramble, 
Hiid in some localities (like A. gwynana hirtflor and (Ahsm 
iiaeniorrhoidalis) visits the iiuwers of Campanula and 
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Maha, also white UmbeUiferae and others. It is para.si- 
tised by obtusifron.^, but not, I think, by tormeniilhe. 
At any rate, where we have found A. coiUina and tarsdUi 
together, the last-named Noimda was certainly attached to 
the latter, and was not seen at the burrows of the fonnor. 

A, hattorjiana is widely distributed in the more southern 
counties, but local, and by no means always common, where 
it docs occur. In the east it has been found numerously in 
Kent, and has occurred at Colchester and near Norwich ; 
in the Isle of Wight, Dorsetshire, Devonshire (where it is 
widely distributed but local and in some localities and 
places few in numbers) and various localities in Cornwall, 
in S. Wales and near Oxford. Its favourite flower seems 
to be Knautia, but it also visits Saibiosa, and will hardb’ 
ever be seen on any other plant than these, or on the first 
one only. The red -marked varieties are said to be abundant 
on the east coast in some seasons, but in Devonshire arc 
extremely rare ; near Oxford less so, 

Nomada arniata is parasitic on this species and also 
frequents the same flowers. Judging from the fact that 
Smith, who found this Andrena so abundantly on the 
east coast, hardly obtained any of the parasite there, and 
Saunders none at all, it would appear to be unexpectedly 
rare, there, but otherwise it seems generally to occur more, 
or less freely in nearly all the districts recorded for its host. 
Yet it will not be found with every colony, even though 
these are of long standing. Once I saw it really niuuerous 
in S. Devon in a large pasture field sprinkled over with 
scattered plants of scabious, where it was flying strongly 
in a brisk wind from plant to plant, but not settling on the 
swaying flowers. Being occupied in salmon fishing and with- 
out a net I was unable to secure even a single specimen, and 
f hough I knocked down and so obtained some of the Andrma, 
the harder Nomada was not to be thus stunned. WTien, in 
another year, I was able to revisit the spot, the field had been 
ploughed up and planted with com. 

A. marginala in its habits is very similar to the preceding, 
being most partial to and often found only on the common 
scabious, but I have taken it on CenUiurea and frequently 
on the devil.s-bit scabious, and Ilalletf took the on 
Lapsana, Not infrequently it is found in company witli 
haUorfiam, being similarly local I have seen specimens 
only from the more southern counties, w'here it occurs in 
Cambridge, Essex, Suffolk, Norfolk, Kent, Surrey, Berks, 
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Hants, Dorset, Devon and Glamorgan, and no doubt in 
other counties, but it is always local. Sometimes it is 
very abundant, as on one occasion eighteen years ago, 
on the border of Suffolk and Cambridge, when I found a 
bank grciwn over with scabious with nearly every flower 
occupied and often two or three bees on a single blossom. 
All our colour varieties were present, but no trace of 
aiiv parasites was found. In Devon I have not found 
highly coloured specimens, but they occur freely in Dorset. 
Somada argentaia, a very local and generally rare species, 
is the special parasite of marginata, but it has only been 
recorded from a few localities, in Surrey, Sussex, Berkshire 
and Kent. 

A. cingidata is a widely distributed bee, probably to be 
foimd in nearly all the more southern counties at least, 
and it also occurs in the north of England, but is by no 
means always common. It not only frequents .sandy 
connnoKS, but is also partial to well-cultivated districts 
and is found high up in hilly districts, e.g., the Cotswnlds 
and Dorsetshire hills. It used to be extremely abundant 
in suburban localities, and tliis probably led to its being 
considered a much commoner species than is really the 
case. Thus Shuckard makes the obviously very ernmoous 
statement, that it is perhaps the commonest species of tlio 
wliole genus ! In several extensive districts, where 1 
liave collected, it occurs very sparingly and even rarely. 
In some it forms large colonies, but these are generally 
local. All observers note its attachment to the flowers of 
Veronica, but the female sometimes collects pollen from 
the dandelion and the common buttercup, and tlie males 
also visit these. 

Kirby records that he took the females on Banunndus 
hulbosiis in May, but his statement that the inales occur 
in the autumn must be an error, and (although, of course, 
lie knew this sex well) may perhaps be due to .some 
iiioinentary confusion between this and the males of 
i^phecodes. Ilallett found this bee abundantly on Anbretia 
in a garden. Of very wide distribution, but apparently 
nearly always rare, is its special parasite Nomada, guliu- 
but as this occurs iji suburban localities, in the 
eastern counties, and so far west as Devonshire, it may 
reasonably (being an obscure little species) be expected 
to occur, if specially searched for, in many localities, wJiere 
the host thrives. Kirby described the $ as a variety of 
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Tvficorms, and Smith’s earliest description of fiavogutfain ■_ 
was also made from gnifnhta. 

A. ImmiliH is a very local species, widely distributed, 
but j)r()bably absciU from a good many counties, and in 
son^e so extremely local that one may expect that it is 
to be fouTid in a number of others from which it has not 
yet been recorded. Its wide distribution is shown by it? 
abundance here and there in Surrey, Kent, Hants, Devon 
and Cornw'all, Gloucestershire, Oxford and Lancasliiro. 
It is particularly attached to Hierarivm, but visits also 
other plants, e.g., daisies, buttercups and dandelitnis. 
Often it forms enormous colonies in hard-trodden path- 
ways. Its special parasite Nomnda femiginata is often 
found at these colonics, and is also of ver)^ wide distri 
but ion, but not always present, even wdiere the host is 
abundant. On the Continent this bee is much stylopisnd 
in some localities, but I have seen no Biitish specimens, 
affected. 

A. lahialls is found in many localities in the .south; 
from the eastern counties to Gloucestershire and Cornwall 
in the west, and in Cheshire and Lancashire in the north. 
Its abundance in some places seems to depend on the fact 
that it forms large and compact colonie.s, often in some 
vertical cutting or bare exposed surface of a hedge bank, 
and w'here these colonies are found it is naturally veiy 
abundant. V. R. Perkins records several such colonie.s 
at AVotton-under-Edge in Gloucestershire in 1879, and 
states that the species subsequently entirely disappeared. 
In that neighbourhood I found this bee at various times 
from 188G to 1907, but always singly, and also its burnovs, 
but these too were isolated ones on grass-covered shapes. 
It certainly has a way of appearing and disappeariiij; 
suddenly, as I have noticed iii other localities. T have 
take!i the O on TnfoJinm, Lo(us, Feronfea- and Hieracin})! . 
and in gardens on sage and seringa, and, no doubt, it 
visits numerous plants, llallett takes it on Salix and 
Cormia sunguinea. Compact colonies sometimes becdiue 
badly infested with Stylops. but no Noinada attacks it 
in this country. On the Coiitincnt a form of N. ciuKO- 
harina is said to be found with it. There seems to be 
little doubt that SphemJea ruhienndns is its special parasite, 
this having lieeii found in connection wutb it, in .such 
different localities as Suffolk, the New Forest, and the 
fens of Cambridge. 
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SYSTEMATIC. 

Po^mON OF Andrena and Xomada amongst BrITI.sII 
Bees. 


jnilrena and Noniada are both very distinct genera, llie lalter 
indeed is so peculiar in aj)[jeartLnee and structure tlmt it has been 
oiititelv misplaced by some Hymenoptcrists. Their position 
iiiiiongst our bees may be brieHy shown as follows:-- 

1, (2) Hind tibiae without calcaria at the apex. . . . Apithe. 

2, (1) Hind tibiae with calcaria. 

:l (4) First cubital cell divided transversely by a vein oi' streak. 

Boinbid<7(. 


(3) First cubital cell not divided. 

(ti) Labium long, reflexed in repo.se, the inandible.s closed 
over it, so that at most a little of the base is ex])osed. 

M({inchilidae. 

(i. (o) Labniin not thus concealed, the mandibles closing round 
its apical margin. 

7. {10} Labruiu large and without a specialised glabrous aiva or 

raised tubercle, on its basal portion, often nearly e,veiily 
punctured or pubescent over its whole surface. 

8. (fl) Species nearly glabrous to the naked eye and without 

conspicuous pubescent bands (often nictallie); abdomen 
without a definite, pygidial area. . • ■ (‘erfiftnidof. 

9. (8) The nearly glabrous species have a definite pygidial area 

in both sexes; many are wcll-elothcd and have con- 
spicuous pubescent bands Anthojdmridar. 

10. (7) Labruin often .small, or with a sjx'cial glabrous area or 

raised tubercle at the base; sometimes it is concealed 
beneath a dense regular fringe of special liaii’S springing 


' from the apical margin of the clypeus. 

11. (12} Tongue acute at the tip Aitdrenidae 

(incl. Fa-mrgidae. of .some authors). 

12, (II) Tongue blunt or emarginatc at the tip (except in males 


of some exotic forms). 

IX (14) Three cubital cells in front wings; 

scopa 

U. (13) Two subniarginal cells in front wing.s; 

a scopa 


hind tibiiie with a 
. . . Colktviac. 

hind tibiae without 
PrOHopiddf-. 


Anthophoridae. 

1. {(J) Face of S yellow or with yellow markings ami the tooth 
on the tarsal claws always long and shar]); -i-' with 
well-developed scopac on the hind legs. 



266 


Mr, R. C. L. Perkins on 


2. (5) Tlireo cubital cells in front wings. 

3. (4) Seventh dorsal segment of without a longitudinal median 

Carina; 2 with or without distinct abdominal bands; 
if these are present the face is black. . . Anihophora. 

4. (3) Seventh segment of the S with a distinct median carina; 

? with banded abdomen and yellow- marked face. 

Saropoda. 

5. (2) Two cubital cells; antennae very long. . . Eucern. 

0. (1) Face of a either without yellow markings or if with these, 

the tarsal claws have a blunt, truncated* basal tooth; 
$ without a scopa. 

7. (10) Marginal cell rounded at the apex, which lies below the 

margin of the wing. 

8. (9) Thorax very hairy, scutellum with two prominent spines 

posteriorly, concealed amongst the hair. . . MelccUi. 

9. (8) Thorax nearly bare except for tomentose markings, the 

axillae forming a projecting angle on each side of the 
[xjsterior margin of the scutellum. . , . Epeolm, 

10. (7) ]\rarginal cell pointed at the apex, ending in an acute angle 

on the marginal vein Emnada. 

Andeenidae. 

1. (10) Two cubital cells in the front wings. 

2. (3) Marginal cell truncate at the apex. . . . Pwnurgm. 

3. (2) Marginal cell pointed at the apex. 

4. (9) First cubital cell on the lower side subequal to that of the 

2nd in length. (The length is ineasured as if the lower 
, side were straight.) 

3. (8) Face not 5 -ellow in the o, hind inetatarsus not extra- 
ordijiarily dilated and clothed. 

0. (7) Abdomen without dense appressed hair-bands on the apicc.s 
of the segments 9 with the calcaria simple. 

Dufoiiren. 

7. (6) Abdomen with dense hair-bands; calcaria of 9 spinosely 

serrulate, apex of hind metatarsus produced over 1li(’ 
second tarsal joint in the form of a strong spine. 

BhopMlt'S. 

8. (5) 0 face largely yellow ; 9 metatarsus of hind legs excessively 

* This character unforUmatcly cannot be used alone to separate 
the males of our parasitic genera from the non -parasitic, as the ^ 
of Meleda hictmsa has the claws formed much like those of Antho- 
phara and diHercnt from (liose of M. arwota. It will, however, 
distinguish the females of the two groups, but the absence of scopac 
is more readily observed. 
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dilated and so densely clothed that its outline is seen 
with difficulty; (abdomen in both sexes short or sub- 
globose ; legs of S very incrassate). . . Marropis. 

y. (4) First cubital cell on its lower side notably longer than the 
second (form elongate, abdomen banded; ? with the 
scopae of hind tibiae and metatarsi yellow and extremely 
long). Dasypoda. 

10. (1) Three cubital cells in the front wings. 

11 . (14) Basal nervurc very strongly curved. 

(Third antennal joint in S very short transvei'sc or nearly 
square in outliirc when viewed from in front; $ cither 
with a median “ rima ” on the 5th abdominal segment 
or the hind tibiae are spinose and lack a scopa.) 

12. (13) $ with well-developed scopa and with long plumose haii-s 

at the base of the hind femora beneath; o genital 
opening distinctly ventral UaUdus. 

13. (12) 9 without scopae, S genital opening at the tip of the 

abdomen or almost so Spherodes, 

14. (11) Basal nervure oblique, but nearly straight. 

15. (16) ^ with the 6th ventral abdominal segment widened on 

each side at the base with a hairy lobe, whieli is not 
covered by the deflexed margin of the dorsal segment 
above it; $ without a sjieciaJ sensory groove on the 
upper part of the face along the eye nmrgins; a]x?x 
of hind metatarsus outwardly with a lamella of hairs 
extended over the 2nd tarsal joint Cilism. 

16. (15) d* with the 6th ventral segment not thus modified. 

with a sensory groove, bearing a dense tomentum, on 
each side of the face above; apex of hind metatarsus 
without the special lamella Andrcna. 

With regard to Andrena and its allies, I consider that 
in the Andreno-Paiiurgine group are to be found the ino.st 
primitive types of existing bees, from which liavc originated 
all other groups. The Prosopidae and Oolletidae arc de- 
rivatives of this group in one direction, the Aiithophorhlae 
in another; the two former arc not primitive in the form 
of their tongue, but this has become modiiled for a special 
purpose ill all females, and the males of most species liav(^ 
inherited this form from the latter. In many Prosopidae 
from the Australian region the tongue in the q i.s pointed 
and may be excessively lengthened, and these represent 
the more primitive members of the famil)'. Our CoUetes 
13 an extreme form, some exotic genera having a very 
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Andreniform habitus, with the ordinary triangular pygidial 
area. 

As to Nmnada it was correctly placed by the old Hynieiif )- 
pterists Kirby and Jiiiinc next to Epeolus, and is Aiitho- 
phorid, not in the least allied to the Megachilidae as 
concluded, and also very remote from existing Andrenidac. 
where Kdward Saunders finally placed it. The genital 
armature of the male is to, my eyes essentially Antlio- 
phorid, and is not at all like either Megachile or Amlreiui, 
and the form of labrum is conclusive, not to mention other 
characters. At the most one might allow that its ancestors 
left the Panurgine branch of Andrena at a time when 
these were not well differentiated, but I think this imlikelv. 

Of great intere.st is the condition of the $ ventral abdo- 
iniiial segments in the three parasitic genera. In Mekda 
the 6th segment is extremely narrow and compressed ; in 
Epeolns and Nomada it is capable of entire retractif)n 
beneath the 5th and has a special armature, so that one 
may sometimes count only 5 ventral segments. In all 
our Nomadas it is armed on each side at the apex witli 
.some close-set strong spines, and it differs in thickness in 
different parts. In Epeolus it is produced on each side 
into tw^o long processes, ^Yhich are serrated on the edge. 
If one imagines the apical and median thinner portion of 
the segment in Nomada removed, two araied processes 
w’ould be formed in this genus also. 

Whilst Nojnada still remains connected with the Antlio- 
phoridae by the parasitism of N. sexfasciafa on the An- 
thnphorid Eucera, Epeolus, .so far as I know, has become 
parasitic only on CoUdes, which is almost as far removed 
from the Anthophoridae in one direction as can be 
imagined. 

CHARAC'l'ETlS OF GROUPS AND SPECIES. 

The characters given in the tables have been taken not 
from selected Lsingle examples of each sex supposed to be 
typical, nor yet from any .special series of specimens, but 
are those wdiich in a period of study extending over thirty 
years, during which great numbers of individuals have 
been examined, I have found most constant. Smith ami 
Saunders, on the other hand, based their descriptioms 
essentially on individual specimens, and placed special 
labels on those selected. In some cases this method seems 
to me to have resulted in characters being considered as of 
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specific value, when in reality they are far from constant. 
Since the tables were completed, I have myself \erified 
them by the examination of individuals of all the species. 
They have also been tried out to some extent by Mr. K. D, 
Morice, and more completely b}' Mr. H. M. Hallett. such a 
test by others being, I think, of much greater value than 
one made by the writer. 

Though neither groups nor species can be altogetlicr 
satisfactorily placed in a linear arrangement, the following 
order is suggested. 

Group of A. TIBIA us. 

A. albicans Mull., carbonaria L. (pilipes), hinwcxdaia K., 
libudis, K. 


Group of A. FLAVIPES (fulvicuus). 

A. Jlavi'pes Panz. {fakderus), gracida Tnili. {ftisciala), 
followed by Jiorea F. 

Group of A. NIGROAENEA. 

A. ikoracica F., nilida Geoffr., cineraria L,, vaga Puiiz. 
(oiiha Kl.), nigroaenea K., gwipuma K., ruficrns Nyl., 
angiistior K. 

Group of A. TRIMMER AX A. 

A. trimmerana Auct. (nec K.), rosat Panz. var. c.ximia, 
8in., Tosae Panz., trimmerana K. var. spinigera K.. (rim- 
mrana K. [anglioa Alfk.), biicephala St,, /crox Sin. 

« Group of A, VARIANS. 

A. fucata Sm., lappojiim Zett., var urns, sgnadelpha Perk. 
[(mhigua), helvola h.,fulva Schr., clarkella K,, apicata Sm., 
ymecox Scop, 

Group of A. xtgricep.s. 

A.fuscipes K., simillima Sm., niyriceps K,, tridentata K., 
(lendcnlala K. 


Group of A. ARGEXTA'J'A. 
A. sericea Chr. [albicrus), argerdata Sm. 

Group of A. FULVAGO. 
A.fidvago Chr., polita Sm. 
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Group of species with white clypeus in 
the with NITTOIUSCULA. 

A, labialis K., humilis Imh., coitana K., iarsata Kyi. 
{analis), kattorjiana F., marginata F. (cetii), ckrysosceles K., 
niiidmscnla Sch. {Jucens), dnguhta F. 

Group of A. NANA. 

A. nana K. (ncc Sm. Saund.), dfkmeUa Perk. var. 
moricdla Perk,, aJfkmeUa Perk., spreta Perez, saunderseUa 
Perk. (noHrt), Jdsifica Perk., mnula Nyl., minutnhides 
Perk, var. pamdoides Perk., minutuloides Perk., mimtuk 
K. var. parnda K., viimUula K., suhopaca Nyl, proxima K. 

Group of A. WILKELLA. 

A. oixiiida K. {afzeliella), wilkeUa K., similis Sm.. 
dorsata K, 

The group of species wdth a white or yellow clypeus in 
the is composite, but need not on that account be re- 
jected ill dealing with our small fauna. Otherwise the 
groups are natural, though they would, of course, require 
modifications in their definition if a world, or even European 
fauna were under consideration, and also subdivision 
W'ould be necessary. Even as they arc here defined, 
many foreign species and some even from such distant 
localities as California or the Far East can be readily 
placed. 

The species of Nomada might be arranged as follows : - 

N. germanica Panz. [ferniginaUi), argenfata H.-Sch. 
{alraia), nrmnta IL-Sch., guttuhia Sch., ^tvsifroiis Nyl., 
tormcntillae Alfk. {roherjeotiana), rvfipes F. {solidagmis). 
Jlavojyicta K. {jacobaeae), sex/asciata Panz., fucata Panz. 
goodenuuia K. {sx^ccheta), lathburiana K., niarshamelh K, 
(aliemata), hneoJa Panz., bijida Thoms., haccata Sm, {nJbo- 
guttala), hillann ¥. . . xanfhosticta K. (lateralis), Imcophthohm 
K. [borealis], bucephalae Perk., signaia Panz., flava Panz. 
{ntficortiis part.), rafixornis L.. fabiciana L., conjmgem 
H.-Sch., Ihnxguttata K., furva Panz. 

Group of A. TIBIALIS. 

A distinct and well-marked group characterised by the 
strong rugosities of the anterior area of the propodeuiii. 
this area posteriorly, where it becomes declivous, always 
bounded or clo.sed by a raised line or transverse rugosity. 
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In the males the abundance of hairs often interferes with 
a view of the area, and the following characters are verv 
useful. 

The clypeus is never white or yellow, the mandibles 
when closed always lie the one on the other, the tips not 
forming a cross, the third antennal joint (so far British 
species are concerned) is always short, just equal to or 
sometimes a little shorter, but never at all longer than the 
4th. In the ^ genital armature the in tier angles of the 
lobes of the stipites arc always greatly and acutely pro- 
duced, forming strong divergent spines. Cornparativelv 
few of our Andrenas have antennal characters as above, 
the 3rd joint being usually at least slightly longer than 
the 4th. 

The females have the floccus of tlie hind trochanters 
perfect, and tlie abdomen never bears a special adornment 
of dense, short, white hairs on the apices of tire inter- 
mediate segments forming conspicuous bands or lateral 
streaks. Except in A. albicans, the inner calcar of the 
hiiid tibiae is unusually long and curved and distinctive 
in appearance accordingly. 

Group of A. FT.AvrpES (fulvicrus). 

The two species Jiavipes and gravida (fasciata) might 
perhaps be included in the group of nigroaenea, but the 
appearance of the females is very distinct. Short decum- 
bent white (or almost white) hairs form 13 dense and 
complete pale abdominal hands, coveiing tlie apical 
impressions on the 2nd, 3id and 1th segments. When 
these bands are abraded the impressions exhibit a verv 
dense and fine distinct puncturation, and this combined 
with the clear and copious or dense punetiiration of tlm 
ha.sal segment, renders old and worn examples not less 
easily determinable than fresh ones. The surface of the 
abdomen is practically glabrous apart from these bands. 
The scopac arc red or yellow and the appressed hairs of 
the 5th abdominal segment black or dark fuscous. The, 
floccus is imperfect, the hairs of the basal part of the 
trochanter conspicuously different from the apical ones. 
The pygidial area is flat, without a raised median tri- 
angular portion. 

The males are often less distinct in appearance, but are 
easily known by the definite minute sculpture- on a large 
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part at least of the surface of the lobes of the genital 
armature. The armature itself in its general form k 
commonplace, the inner angles of the lobes of the stipites 
either subrectangular or slightly produced. The head is 
without special characters, and the 3rd antennal joint is 
about equal to the next two together. The abdoiuen 
beneath has a general clotlhng of lojig hairs, and no speciii! 
dense ciliation at the apices of the segments. 

Andrena ftorm. 

The position of this species is uncertain, the male genital 
armature being very remarkable. The sparsely clothed, 
shining and clearly punctured abdomen, wMch is usually 
more or less marked with red is charactefi^tic of both 
sexes. The pygidial area is of the simple or flat form. 
Even if it cannot be included in either, it is clear that this 
species comes close to the group of fiavipes and to that of 
nigroaene/i. It is more remote from the group of frim- 
merana. The. ventral segments of the have a specialised 
apical ciliation, and the floccus of the $ is not perfect. 

Group of A, NIGEOAENEA. 

This group is typically represented by nigroaenea, 
ihoracico. cineraria, vaga \ less typically by gwynana and 
probably rujicrus, and with these may be included the 
more aberrant nngnstior. 

The species are chiefly distinguished by negative char- 
acters. In the males the head is never of striking form, 
and the labrum is ordinary, not upturned, the mandiblps 
never armed with a tooth at the base, nor are the lower 
occipital angles acutely produced backwards. The secoiul 
abdominal segment in fresh examples has some distinct 
pubescence extending to the middle either in front or 
posteriorly or on the disc, or else the first segment has 
long hairs not confined merely to the aides. These hairs, 
however, are so thin and sparse in several species that 
they are easily abraded. There is no conspicuous adorn- 
ment formed by minute dense hairs forming apical pair 
bands or lateral streaks on the dorsal abdominal segments.’*' 
In the females the floccus is never perfect, though in 
cineraria and ovma it is nearly so, and the appressed hairs 

* Apparently a alight appearance of this is found in rujicrus anil 
in some specimens of the second brood of 
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of the 5th segment are dark or obscure, never clear vellow 
<ir golden, while the hind tibiae and their scopae are normal. 
As in the ^ (S the abdomen lacks the pattern exhibited by 
the u'ilkella and sericea groups. The male genital arina- 
tiire is not remarkable, but raga and a>fgusfior dilTer from 
the others in having the lobes of the stipites more or less 
broadly rounded at the apex. 

It is coiiveiiieut to consider our species as forming twt) 
.subgroups, first consisting of the (normally) large 
species, the Jjalps of which always have the 8tli ventral 
segment sho\™g a conspicuous hump or projection beneath 
before the a«x when viewed laterally (ror/o. rincrarlK. 
liiymmiea, tX^acica, nitida) : the other of (normally) 
iticdium-sizei^speeics. in which the outline, of the Hth 
ventral segment beneath is at most a little sinuate {gwynana, 
rujicnts and anguMior), 

It must be remembered that the aberrant species ttegustior 
has close allies on the Continent with similar liead-char- 
aetors (lower occipital angles much produced backwards, 
mandibles long and strongly crossed at the ti}).s, (Uc.), 
and of course the removal of such .speci(^s to a group of 
their own wmuld simplify the definition of the ydgroueucit 
group. 

Group of A. TRLMMERAXA. 

A very distinct group, the males distinguished at once 
by the fact that either the mandibles are simple, at tlie 
apex, lacking the anteapical tooth seen in all our other 
.species, or, if the mandibles are toothed, then the, 3rd 
antennal joint is very short wdiile the Ith is long and 
slender, appearing almost twice as long as the preceding 
on its shortest side, and the flageJlaT jointvS are shining 
heneath. The cheeks at the apex beneath always h)nn 
a distinct slight angle, or else are there produced into a 
spine. In the females the -Ith anteimal joint i.s never 
tnaiisverse, generally appearing subeloiigate or at ]ea.st a 
little longer than its width at the base, while the 5th is 
dways distinctly elongate. In all the forms but one, the 
fiotTus is notably small and imperfect, but in ferox it is 
well-developed and - perfect or almost so. The pygidial 
area is without a sharply raised median triangular area. 
Abdomen always with dense minute surface, sculpture all 
•'Ver, never polished, the punctiiration feebly inipre.ssed or 
subgranulate, sometimes practically effaced. 

TRAXS. RNT. SOC. I,0XD, 1919. parts I, IJ. (JULY) T 
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A. hucephala is remarkable for its highly aberrant genital 
armature in the male, while its $ is quite normal ; feroz 
for the highly developed fivccus and scopa in the female, 
while its male is comparatively closely allied to spinig^Pi. 


Group of A. VARIANS. 

This group is rather well represented vith us, and tho 
chief character of the males is to be found in the head 
and mandibles. The latter arc always long and falcate, 
the tips forming a very distinct cross, never resting tme 
along the other. In most of the species the mandible!! 
are also armed with a distinct angulation or tooth on their 
lower edge at the base, and the lower occipital angles of 
the head arc strongly produced backwards in a pointed 
form, the latter character being conspicuous also in those 
which lack the basal mandibular tooth. 

But ill A . darkella the form of the head is less remark- 
able, though after removal of the pubescence it can easilv 
be seen that the structure approaches that of the other 
members of its group, the lower occipital angles bein^ 
hardly at all rounded off. Alfkeii wrongly separates tiiis 
species from the varians group and places it next to nigro- 
mnea^ Saunders places it next to fidva, but then separates 
these from their proper allies by interposing nigmaemi 
gjvymna and angustior, an unnatural arrangement. The 
species is best placed next to apicata, in my opinion, 
Some of the males of this group have the tubercle (d the 
labium upturned, as in the next follovnng, but the different 
shape of the head and otlier characters readily separate 
them. The females are also quite distinct as a group 
by the entirely rugulose surface sculpture of the abdomen, 
nowhere polished, its feeble puncturatioii, long pubescence 
on the 1st and middle part of the 2nd segment at the 
least, together with the characters afforded % the perfect 
floccus, and the sharply raised triangular middle part uf 
the pygidial area. The genital armature of the male lias 
the lobes of the stipites well produced at the inner apical 
angle, but not acutely, and the sagittac are always widened 
by a rounding of their sides at the base. The 5th auteiuial 
joint is never very short and often slightly elongate, 

The males of this group show some affinity to that cf 
trimmenma, but it is probably more closely allied to the 
following. 



The British Species of Andrena and Nomadci. ‘275 
Group of A. NIGRICEP.'^. 

The males are easily cliaracterisecl by the uplurnod 
tubercle of the labruin, combined with the fact that the 
bead lacks the occipital characters of the preceding group 
and the mandibles are never armed with a basal tooth. 
Further the abdomen is distinctly banded with pubescence. 
The females also differ from those of the varians group 
ill the distinctly banded abdomen, the less perfect fiocens, 
some of the hairs at the base of the trochanter being 
comparatively thick and not much curved. In fuscipes 
alone the floccus is nearly perfect. All the species have 
the hind tibiae unusually wide apically, and the scopa 
oil the outer surface of these is fonned of hairs that are 
finer than usual, while those springing from the lower 
.side are much less conspicuously curved up round the 
outer side of the joint. 

Group of A. SERICEA (albicrus). 

We have but two species of this group. They are re- 
markable for the pale clothing of tlie males, which freipient 
sandy places, where the females form their colonies. I' hough 
not very long and falcate, the mandibles cross at the tips ; 
the head and tubercle of the labram are of ordinar}^ foini. 
The apical margins of the intermediate abdominal dorsal 
?!egments bear short white or pale hairs forming bands or 
lateral streaks. The inner apical angles of the lobes of 
the stipites are considerably, but not acutely, produced, 
and well separated from one another, the sagittac wide 
at the base from the rounding of the sides, in both sexes 
tlie basal abdominal segment is shining. The females 
liave a perfectly formed floccus^ and the abdomen has 
white apical bands on the intermediate segments ; llie 
«copa outwardly consists of silvery white hairs or of dark 
fuscous and silvery ones together, and the pygidial area is 
fletiiiitely and triangularly raised in the middle. Tliere 
ii> a dense and distinct apical ciliation of the ^ ventral 
•segments. 

Group of A, FULVAGO. 

The alliance between the two species fnhago and pofiVa 
IS doubtful and certainly not very’ close, the differences 
between the male genital armatures being considcrulde 
luul perhaps important. The flagellum in the rf nf both 
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species is shining beneath, in ftdvago remarkably so. The 
3rd joint of the antennae is subequal to or else much 
longer than the 4th. The abdomen has a very distiiict 
puncturatioin and the basal segment is shining or polished. 
The females Imve very large yellow scopae of plumose 
halm, and the appressed hairs of the 5th segment of the 
abdojnen are entirely yellow or golden. The floccus is 
perfect in form. As in the (J, the abdomen is shining, tlie 
2nd segment practically glabrous, except at the sides, and 
densely and distinctly punctured. 

Croup of A. W ILK ELLA, 

Excluding the aberrant species A. dorsatay the niembeN 
of this group are easily recognised and closely allied to 
one atiother. The males are commonplace in structuiv 
with short mandibles resting one on the other, and not 
forming a cross at the tips. The head has no peculiarities 
of form, and the tuberede of the labnim is ordinary. The 
3rd antennal joint is at most rather longer or rather shorter 
thatt the Itli, irevor approaching the length of 4 and 5 
united in any of our species. The dth is more or less 
elongate, ati important character to distinguish the males 
Irojti some others in which this joint is either transverse 
or just as long as wide. The abdomen is rugulose all 
over, with very feeblv impressed punctures, the basal 
segment never smooth and polished between these, 2ii(l 
segment with onlv very short hairs on the middle paits. 
the ventral segments with long apical cilia. The pmpe 
deum is well clothed with long hairs except on the anteiidT 
area itself. Male genital annature commonplace, (iif 
inner angles of the lobes of the stipites are not iiotablv 
produced, and the sagittae basally are not dilated from a 
rounding of their sides. 

The appearance of the females is more distinctive in 
this small group, the gejieral surface of the abdomen 
almost glabrous, atid bearing dense narrow bands (soim‘- 
times widely interrupted in the middle) of short white or 
almost white hairs on the apical margins of the inter- 
mediate segments. The sculpture is as described for tlir 
males, and the band of the 2nd segment is never eiitiiv. 
Floccus perfectly developed over the whole trochanter. 

A. dorsalu is in a wide sense a member of this group, 
but were we considering foreign species it might well br 
separated therefrom as a subgroup. Closely allied specify 
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resombUng it in all important characters occur in Europe 
and N. America, and probably elsewhere. At first sight 
the male is a commonplace and obscure insect, not im 
frequently confused witli other species in collections. 1( 
has most of the characters of the typical males of the 
wllkello group, but the 1st segment is sometimes <[uit(* 
shining, varying in different individuals, as docs the 
puncturation, and the colour of the facial hairs and legs. 
It is remarkable for the long slender bind tai-si and rather 
thick hind tibiae, the whole length of the tarsi (excluding 
the pulvilliis and claws) being not less than 11 tinio.s the 
lemdh of the tibiae, w'hereas in the ^ of other meml)ers 
of the group the tibiae are normal and the tarsi are not 
W times their length. The female is quite peculiar in its 
jx'llinigerous organs, though otherwise exhibiting tlie 
normal ivilkeUa characters. The bail's of the ])ro]M)deum 
are very long, plumose and strongly curved so tliat they 
form a pollen-basket almost compleiely rlo.sed in, the liind 
tibiae are strongly clavate, being very wide at the apex 
and with a very short fringe formed by tlio scopa on their 
ujiper edge; on the outer side the scuj)al hairs are line, 
so that tlie dense puncturation of the tibia is easily seen 
heneath them; the liairs of the lower margin are com- 
jiaratively little curved upw'ards over this surface, I’he 
iiocciis is decidedly imperfect, the haii's on the liasal portioii 
of the trochanter being much less curved and thicker and 
less plumose than those on the apical. 

Group of A. NANA. 

With one exception all of this group are minute in size, 
eiily one or two of our other species approaching tlunn so 
closely in this respect that they could be mistaken, 
flearly the group itself is closely allied to the preceding 
one. 

Tlie males have short mandibles closing one on the 
etiier, and no peculiarities of the head or labium. The 3rd 
joint of the antennae is never greatly elongated, though 
distinctly longer than its apical width, longer too than the 
Ith which is generally wider thou long, rarely about square 
ill outline. The propodeum is unusually bare above 
though hairy at the sides, so that not only the anterior 
area is glabrous but the parts adjoining tliis are only 
iilightly less exposed to view, The basal abdominal seg- 
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ment is minutely rugulosc under a strong lens (except 
in one species), and the second, except at the sides, is bare 
except for the presence of very short hairs. In some of 
the species the anterior area of the propodeum is distinct] v 
and densely rugose over its whole surface. The clypeiis 
is never white or yellow, though often clothed with white 
hairs. 

It should be impossible to mistake the (J of the minute 
species of this group for those of any other, because of tlie 
latter any the least liable to be confused either have a 
white clypeus or else the mandibles form a slight cross 
at the apex. As to the one larger species [proxima], its 
well -exposed propodeum with the anterior area densclv 
and distinctly rugose right up to the posterior declivity, 
combined with the suhglabrous abdomen, which lias 
white apical lateral streaks on the intermediate segments, 
gives it a most distinct appeaiaiice. 

The females resemble ininiatUTes of the wilJcella group, 
but arc at once separable by the thin and imperfect flocciis. 

From small species in other groups the rugulose abdomen, 
not polished on the basal segment, separates most of these 
females, or if this is polished, the area of the propodeum 
is distinctly rugose to the declivity. The hind tibiae arc 
black (sometimes pallid from immaturity), the scopac 
never conspicuously yellow. 

Group of species with white clypeus in the males 
together with A. nitioutscula. 

This is not a natural group as compared with the otliers. 
but, as said already, in our small fauna it is convenient 
to keep the species together. In my opinion the Andrcna.s 
with a white clypeus are primitive forms, some of which 
have given lise to groups of species with the ordinary 
black clypciLs. We have not even a pair of species in this 
group which can be said to be very closely allied, the white- 
faced chr^soscelen and black-faced nitidiiiscula alone bcinj: 
comparatively nearly related to one another. A. 
bears to A. coitana somewhat the same relationsbiji as 
dor sat a does to the rest of the xvilkella group. Apart from 
these, each other species appears to me to be isolated, and 
Morice has shown how A. Jmmilis represents a considerable 
number of species on the Continent. In addition to the 
fact that the clypeus is white or yellow in all but one 
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of our species, all the have a strongly elongated 3rd 
antennal joint (as compared with the 4th), this rarely being 
less than twHce as long as the latter, and sometimes as 
much as three times the length. 

A. chrysosceles and nitidinscula are representatives of a 
well-marked group. The head of the ^ is deeply emarginate 
behind, so that the lower occipital angles (seen from above) 
are quite strongly produced, the mandibles are rather long 
and form a distinct cross at the tips. The clyperis is re- 
inarkable in having a much more widely upturned apical 
margin than is normal in the genus. This is host seen 
when it is viewed from the base. The tubercle of the 
lahrum is ordinary. Propodeum above sparsely clothed, 
so that not only on the anterior area but on a large space 
on each side the sculpture is easily seen. Scutellum with 
sparse or at least remote punctures, not very conve.x, 
rugulose all over ; abdomen with the general clothing con- 
sisting of only very short hairs, shining and to the naked 
eve appearing nearly bare, the basal segment polished. 
Intermediate ventral segments with extrenicl}’ dense 
specialised ciliation on their apical margins. Genital 
armature with the lobes of the stipites much rounded oil' 
at the angles, short or subglobose ; sagittae expanded by 
rounding of the sides. Female in general characters like 
the (J, the apical white fringes of the dorsal segments form- 
ing a more conspicuous pattern of bajrds or lateral streaks. 
Pygidial area without a sharply raised median triangular 
area. Floccus imperfect, the hairs of the basal portion of 
the trochanter comparatively short and little curved. 

A.-coUana and tarsata. In general facies, and in the 
greatly and somewhat sharply produced inner apical angles 
of the lobes of the stipites, as well as in the long hairs that 
clothe the ventral abdominal segments, a very dense and 
liighly specialised, apical ciliation beiiig absent, these 
s[)ccies resemble each other and are more closely allied to 
one another, than is either to any other species. 

The following great differences are notable in the males, 
111 tarsata the clypeus is somewhat widely margined, as 
in chrysosceles, the tubercle of the labnim is iqiturnod, 
but does not rise above the curved apical margin of the 
clypeus, the mandibles are rather short and wide and 
roj)ose one on the other, while the hind tibiae ar<i ]7i<)rc 
than usually ^vidc or thick. In coitana the clypeus is very 
narrowly margined, the tubercle of the labnim ordinary, 
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the mandibles longer and forming a distinct cross at tlie 
tips in some aspects, while the hind tibiae are long arid 
slender. 

In tarsata $ the hind tibiae are comparatively strorglv 
clavate, very wide at the apex, the scopal fringe dense 
above them, and its longest Lairs appear only about halt 
the width of the tibiae at their apex. The ftoccus is 
imperfect, the bail’s on the basal part of the trochantor 
much stiffer and straighter than the apical ones. 

In coifdna ? the hind tibiae are slender, with a very 
long and less dense scopal fringe above, the longest hairs 
appearing about equal in length to the width of the a])ex 
of the tibiae. The pollinigerous basket at the sides of the 
propodeum is ({uite nidinientary (in tarsaia it is very fairly 
developed), bat the floccus is perfect in form. 

A. vKirrp'iiala {relii) is not at all closely allied to hudor^ 
fuina, next to which it is placed, and with which it agrees 
in its habits and variability of coloration. 

Hf-ad of S deeply emarginatc and the lower occipital 
angles rather strongly produced backwards, but not at 
all sharp. Apical margin of cly])eu3 with the lateral angle.s 
forming strong prominent teeth, the tubercle of the- labniiii 
verv wide, upturned above the clypeal margin between 
the teeth of which it forms a well-curved outline. Mandibles 
long and slender crossing at tips. Propodeum at sides of 
the area with long hairs. Abdomen with dense special 
ciliatioii on the ventral segments. Genital armature small, 
inner apical angles of lobes of stipites not the least pro- 
duced, but obtuse, sagittae very narrow at the base. 

Female well clothed with long hairs on the parts adjoin- 
ing the anterior area of the propodeum ; floccus rather 
thin but perfect, all the hairs very slender and pliimoso; 
hind tibiae slender, with very long scopal fringe above, 
this being also somewhat lax. 

A. hadorfiana. Head ordinary, clypeas not produced 
into strong prominent teeth o]i each side, the tubercle of 
the labnim not upturned, emarginatc apically. Ventral 
abdominal segments with a specialised and dense apical 
ciliation. Inner angle of lobes of stipites strongly pro- 
duced, the production obliquely truncate or feebly rounded 
at the apex. Hind tibiae somewhat strongly clavate. 

Female with the surface of the propodeum adjoining the 
anterior area sparsely clothed, the lateral pollen-basket 
very rudimentary, much a-s in coil ana. Scopal fringe 
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above the tibiae shorter and denser than in marginafa, 
tlio floecus perfect. 

Abdomen in both sexes polished, hncly and remotely 
punctured, scopae and appressed hairs of 5th segment in 
tlie $ clear golden. 

A. cingulata is entirely distinct in facies from any other 
of the genus, the pattern of colour and dense even punc- 
turation of the abdominal segments being distinctive. In 
the S tbe head, together with the labmm and mandibles, 
is not at all modified; the latter when closed rest one 
on the other. 

The genital armature is very large and remarkable, the, 
lobes of the stipites only touching for a small .space, the 
inner apical angles rounded off and receding, the juocesses 
in doreal view divergent at their apices with an obliquely 
truncate or very faintly rounded margin, forming an 
ajiical acute angle. 

In the $ the lloccus Ls perfect, the surface of tlie pro- 
jjodoiim above well exposed, the abdomen almost glabrous, 
though dull. 

A. hymilis. Head and tubercle of labrum ordinarv i?i 
the t). the mandibles resting one on the other to the apex, 
i’lojwdeiim above (adjoining the anterior area) witli long 
])iibescence. Abdomen conspicuously pubescent to the 
naked eye, without special pattern, the basal segment 
witli notably granular puncturation. Genital armature 
with the inner apical angle very strongly produced, forming 
long subdivergent processe.s. 

Female with the basal abdominal segment at; least 
towards the sides with granular punctures, no distinct 
alidomijial pattern formed by the pubescence, nth and 
titli segments ^\^th golden hairs. Hind tibiae with long 
scopal fringe of evidently plumose liairs above, the scopae 
large and golden, the lloccus perfect, of plumose hairs 
throughout. 

A. labwUs. Not related to any other of the species 
with white clypeus and should probably he jdaced closer 
to the group of nigroaenea with the larger species of which 
and to that oi jlavipe.s it show.s affinity. Head of q. and 
tiiljcrclo of labrum ordinary, the mandibles resting one on 
the other, not forming a cross at tlie apex. Genital arma- 
ture with the inner angle of the lobes of stipites not ])ro- 
duced, nearly rectangular, the lobes polished, not nigiilose 
a.-! in Wifi flavipes group, Nighth ventral segment with its 
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process much like that of vaga. The intermediate ventral 
segments with special ciliation, excessively dense on the oth. 

Both sexes with the abdominal surface shining betweett 
the distinct punctures, the apical impressions of the 2r,fl 
and 3rd densely and distinctly punctured, a distiiiot 
pattern of narrow and interrupted bands formed by dense 
short white or whitish hairs on the apices of segments 2-1. 

Scopa of the $ normal, floccus almost perfect, much as 
in vaga or evneraria. 

In the following tables the natural sequence of tiie 
species is not kept in the case of the Andrenas, while the 
species of Noinada, on the other hand, follow in alino.st 
natural order, excepting N .fahriciana, which might probably 
be best placed next to flavoguitata. 

The antennal characters are most easily observed in 
specimens wdiich have these organs more or less at riglit 
angles to the long axis of the head, and the measurements 
are always to be taken from the front or lower side of the 
joints, the insect being held with its head towards tlio 
observer. 

The floccus is best seen when the specimen is held as 
above, but with the back dow'n wards. Bees that carry a 
load of pollen should be boxed alive and allowed to free 
themselves from this. 

A “ perfect ” floccus is one in which the hairs that spring 
from the basal part of the trochanter are soft, ploniuse 
and much curved, and differ very little from those on the 
more apical part. If the basal hairs are stiff er or straight er 
and do not adapt themselves to the curve of the others, 
the floccus is imperfect. These differences will be at once 
appreciated if such a species as the common A. trimmeram 
is compared with any member of the group of A. variant. 
In other coLmiries there are species in which there is no 
true floccus at all, but we have no such forms in Britain. 


Table of o Axdrexa. 

1. (16) Clypeus yellow' or white. 

2. (3) Second and 3rd abdominal segments red, forming a broiiil 

band between the black basal and apical segments; a 
large white spot on either side of the white clypeas. 

cinguM^- 

3. (2) Second and 3rd segments not all red. 

4- (5) Clypeus with the anterior angles forming strong prominent 
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teeth, the labral tubercle upturned and forming a curved 
outline between the teeth of the clypeus (efisily seen if 
the head be \iewed from beneath). . . . maitjlmilii. 

i). (4) Clypeua and labruin otherun^e. 

0. (7) A very large species with strongly infuscated wings, shining 
abdomen and thorax and the clyjx'us only yellow (no 
lateral spots outside this) h/idorjiana. 

7, (6) If large, the species have a dull thorax and abdomen, or 

else a large lateral yellow sjx)t on either side of the 
clypeus. 

8, (11) Mesonotum and scutelliim conspicuously shining or j)olished 

between the punctures; small species, 
y. (10) Clypeus and a spot on either side of it yellow, hind tarsi 

dark, the hind tibiae slender coitana. 

10- (9) Clypeua ordy pale, hind tarsi clear testaceous, hind tibiac 
thick {(irxitfti. 

11. (8) Mesonotum and scutellum with riigulose sculpture -between 

the punctures, not polished. 

12. (13) Basal abdominal segments with many of its punetiin\s set 

in conspicuous granulations himilis. 

13. (12) Basal abdominal segment not gramilately punctate. 

14. (15) Basal abdominal segment strongly punctured, well clothed 

with longish hairs all over; lateral facial s]>otH large. 

hibiaUs. 

15. (14) Basal abdominal segment very iinely punctured, to a large 

extent nearly glabrous; lateral facial spots small or 

absent. chrysosc-eles K . 

Ui. (1) Clypeua black. 

17. (24) Anterior area of the propodeum more or less coarsely rjigose 
, and always bounded behind at the middle (on or near 
the edge of the posterior surface) by a raised line or 
transverse rugosity. (The mandibles arc ahvay.s short 
and lie one on the other, the tips not crossed; the 3rd 
anteimal joint is never at all longer than the 4(h.) 

IS. (19) Second abdominal segment clothed oiily with very short 
liairs, the hind tarsi and the hind tibiae (to a large 
extent at least) clear testaceous or yellow. . albicam. 

19. (18) If the liind tarsi and tibiae arc largely clear testaceous the 

abdomen has abundant long hairs. (In all the following 
species of the section the 2nd segment has long or longish 
hairs on the middle, except in abraded examples.) 

20. (21) Hind tibiae with black hairs. . . carbonaria {}ii ipes.) 

21. (20) Uind tibiae with pale hairs. 

22. (23) Hind tarsi and tibiae dark, black or pitchy. , Inumcukila, 



Mr. R. C. L. Perkins on 


m- 

23. (22) Hind tarsi and usually the apices of the tibiae (except in 

some stylopised examples) conspicuously red or yellow, 

UbialU, 

24. (17) Anterior area of propodcum not bounded posteriorly bv 

a raised line or rugosity, or if conspicuously rugose all 
over, the 3rd antennal joint is at least slightly longer 
than the 4th. 

25. (3t)) Third joint of antennae extraordinarily short, seen from 

in front only fiom k to f the length of the strongly elon- 
gated 4th, and not or hardly longer than its own apical 
margin; flagellum shining beneath. 

20. (35) Mandibles ordinary, having a more or less distinct tooth 
before the apex. 

27. (34) Checks usually forming merely a small prominent angle 

at the base of the mandibles, rarely with a distinct 
elongate spine ; if the latter is present the face beneatli 
the antennae is largely clothed with pale hairs. 

28. (31) AlKioinon without evident red or yellowish markings a how 

or beneath, at most the apices of the segments sub- 
le.staccous. 

20. (30) lace beneath the luitennae with tlie hairs brown and black 
or often nearly all brown (fading to pale ochreous). 

irim7nerana Auci. 

30. (20) Kac,c beneath the antennae with black hairs. 

(rimmerana var. scoika. 

31. (28) Abdomen either above or beneath or on both snrfaceK with 

evident red or yellowish markings, at least on some of 
the basal segments. 

32. (33) Apices of hind tibiae more or less pale. 

spinigera var. anglica (= trimmerana R.) 

33. (32) Apices of hind tibiae not pale, but concolorous. . mwif. 

34. (27) Cheeks with an elongate spine at the mandibuiav articula- 

tion and the face densely black-haired, sometimes with 


a few greyish ones intermixed. . . rosae var. exhuia. 

35. (2(5) Mandibles simple, without a distinct tooth before the 
apex. gpinige,m K. 


30. (25) Thinl joint of antennae not extremely short as in tlic 
above .section. 

37. (40) Mandibles simple, no tooth on the upper margin towards 

the apex. 

38. (39) Third antennal joint shorter than the 4th, hind tibiae yellow- 

feroT. 

39. (38) Third antennal joint not shorter than the 4th, hind tibiae 

at leiust fur the most part dark, , , , bvccphUi, 
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40. (37) Mandibles always with a tooth before the aj)ex. 

41 . (52) Mandibles at the base always armed with a distinct aiiirnlar 

tooth on the lower margin, the mandibles themselves 
always very long, falcate, strongly crossing at the tips. 

42. (43) Tliird joint of the aritenmie very elongate, about twice 

as long as the short 4th joint, tiiis latter nearly 
square in outline {thorax and abdomen in fresh exami>les 
with fulvous hairs). fuhv, 

43. (42) Third joint sometimes considerably longer than, but not 

nearly twice as long as, the 4t]i, and the latter is itself 
quite elongate. 

44. (49) Propodeiim clothed with pale fulvous liairs, fading to pale 

ochreous or whitish j very few or no black hairs; thorax 
above in freah specimens wnth fnlvou,s clothing. 

45. (48) Hind tarsi often entirely or at least with llie apical j<)ints 

clear testaceous; or ebe tlie mandilnihir basal tooth is 
short and wide, fonning a sim))le angulation. • 

4tj. (47) Ventral abdominal segments with exce.sKively dense fringes 
of white or almost white decumbent hairs, so that the 
abdomen beneath has very conspicuous and beautiful 
dense bands; tubercle of labnim, viewed from above 
when the clypeus is in the liori/ontal plane, narrower 
in comparison to tlie width between the angles of 
the front margin of the clypeus, and not distinctly 
emarginate, kelrola. 

47. (16) Ventral abduininal segments with the fringes less dense 

and distinct, the tubercle of the labium wide and dis- 
tinctly emarginate fiimUi. 

48. (45) Hind tarsi blackish or dark brown; mandibular ba.sal 
• tooth comparatively long and narrow, stiongly ptomi- 

rient, except as an unusual aberration. . hpponicu. 

49. (44) Piopodcum clothed with pale hairs and on some part at 

least with many black liairs, the wlmle thorax above 
in fresh examples much le.ss bright, more grey than in 
the preceding. 

59. (51) Process of 8lh ventral .segment of the abdomen distinctly 
emarginate at apex; mandibular tooth usually broader 
and blunter and the 3rd antennal joint rather le.ss elon- 
gate than in apicala prancojc. 

51. (50) Process of 8th ventral segment rounded or truncate at 

apex, not distinctly emarginate apiatfu. 

'>2. (41) Mandibles at the base not armed witli a distinct tooth on 
the low-er margin, but at most with the margin somewhat 
rounded at that point. 
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53. (56) Lower occipital angles of the head very strongly acutely 

produced backwards, the abdomen clothed with lon» 
pale hairs on the basal segment and on the middle of 
the second, forming more or less of a tuft there, the 
rest inconspicuously hairy from the shortness of the 
hairs, and never with pale bands or fasciae. 

54. (!5.5) Third antennal joint very much longer than the 4tli, 

which is short, nearly square in outline, as seen froTij 
in front txiriuns. 

55. (54) Third antennal joint somewhat longer than the 4th, 

which in the same aspect as above appeam very dis- 
tinctly elongate gynadelpha. 

56. (53) Lower occipital angles very seldom strongly and sub- 

acutely produced, and if so formed, then the abdomen 
is quite different in clothing from that of the above 
section. 

57. (66) Tubercle of the la brum upturned, so that in an apical 

view of the head it interrupts the apical margin of the 
clypeus. 

58. (63) Head seen from above with the hind angles simply loimdf d 

off, normal. 

59. (60) Clypeus well clothed, hut if viewed somewhat from the 

side the surface and sculpture beneath the hairs is 
easily .seen; apical hair-bands of abdominal segments 
3 and 4 almost perfectly decumbent concealing the 
surface beneath (3rd antennal joint hardly longer than 
the fourth) fu$cipe6. 

60. (59) Clyj>eus * very densely clothed, so that, viewed somewhat 

from the side, the surface is not, or hardly at all, visible; 
apical hair- bands of 3rd and 4th segments less appressed 
and the surface beneath, which is smooth and often 
shining, is easily seen. 

(In normal examples the 3rd aiiteiuial joint is con- 
spicuously longer than the 4th, the latter often nearly 
square in outline or very Little elongate.) 

61. (62) f Abdomen very pubescent, so that to the naked eye its 

* I know no other character that can be of much use in a table, 
and it is necessary to have well-preserved specimens. The antennal 
joints, the retlexed margin of the 6th ventral segment and apes 
of the 8th all vary in this group. Normally /w^Cipes has the abdomen 
less distinctly punctured than the two following species. 

t These two species arc generally easy to distinguish, but very 
difficult to tabulate, as most of the characters vary. In normal 
examples smiUitm ia the smaller species, with more elongate and 
slender 3rd antcunal joint, and with the dense white fasciae formed 
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black colour ia not very noticeable; hairs of cIyjhmis, 
those beneath the cheeks and on the thorax beneath 
and basal parts of the legs, or on some of these parts 
distinctly fulvescent fugricepai. 

tl2. (61) Abdomen much less pubescent to the naked eye and the 
abdomen much blacker; hairs of clyj)eiis, those beneafli 
the cheeks, and on the underparts of the thorax, coxae 
and trochanters usually white (unless stained by pollen). 

simillima. 

(58) Head seen from in front of abnormal shape, the bind angles 
a little prominent or turned outwards. 

()4. (05) Third and 4th abdominal segments, viewed laterally, clothed 
with very short erect pale hairs in front of the apical 
bands; cheeks ordinary 3-dentaia. 

0.5. (04) Third and 4th segments with very short erect black hains; 

cheeks forming a small prominent angle at the mandi' 
bular articulation denticulata. 

CO. (57) Tubercle of labrum not upturned. 

()7. (90) Extremely small sjxjcies, the mandibles al\vay.s short, tlie 
one resting on the other and nut forming a cross at the 
tips ; general surface of 2nd abdominal segment nearly 
glabrous, with only very minute hairs, 

(Eourth antennal joint short, generally transverse, rarely 
as long as broad, never elongate. ) 

08. (71) First two abdominal segments shining or pohshed between 

the punctures, the 2ud densely and distinctly punctured, 
sometimes so clasely that hardly any surface remains 
between the punctures, 

09. (70) Abdomen beneath dull or hardly at all shining ; (^law joint 


, of hind tarsi dark ?k/h« K, 

70. (69) Abdomen beneath shining, claw-joints clear yellow, stigma 
of front wings very conspicuously pale. . . aJfl'evella. 


71. (68) First two segments of the abdonien not distinctly sliining, 

but one or both ai-e largely dull from the minute sculpture 
of the surface. 

72. (75) Whole face clothed with blackish or sooty grey hairs. 

79. (74) Stigma very pale even when viewed on the undersurface, 
claw -joints of tarsi clear yellowish; 2nd abdominal 
segment with numerous distinct but shallow punctures. 

niorkdla. 

by the apical cilialion of the ventral segments rather more clearly 
Jetined than in nigriceps. The latter often has numerous black hairs 
on (he basal part of the 5th and sometimes of the 4th abdominal 
'’Cgiuents. 
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74. (73) Stigma much more obscurely pale in the middle, often 

darkish brown, especially when viewed from beneath, 
claw -joints of tarsi usually dark and the 2iid abdomii-.a] 
segment often iinpunctate or nearly so, or with extremclv 
feeble punctures pamda. 

75. (72) Whole face not clothed with black or sooty grey hairs 

the clypeus at least with pale brown, yellowish, or 
hairs. 

7(>. (79) Face at the sides beneath the insertion of the antennaf'. 

generally the median space between the antennae and 
btise of clypeus, and some other parts of the head (|uiit' 
evidently bearing black hairs, easily seen in lateoLl 
as]x*ct of the liead. 

77. (78) White streaks of short hairs on the apices of the 2nd atul 

Srd abdominal segments much less conspicuous or 
hardly noticeable in dorsal aspect; mesonotum nioie 
remotely punctured not found after the beginning 
of June) parvuloidcs. 

78. (77) White streaks conspicuous in dorsal aspect; mesonotum 

generally closely and evenly punctured (d not before the 
middle of June). minvtnla var. 

79. (76) Face with few or no black hairs beneath the antennae. 

80. (81) The impressions on the apices of the 2nd and following 

segments are deep, dull and very densely sculptured, 
with the appearance of excessively close, minute piiiu'- 
turation; the basal segment is similarly sculptured 
along its apical margin; stigma pale, clypeus with 
white hair uprtki. 

81. (80) Sculpture of apices of the first three abdominal segments 

not dense enough to make them dull a.s in the pieeediiig. 
often the apices of some or all of them are .shining in 
some aspects. 

82. (83) Second and 3rd abdominal segments with strong apical 

impressions (especially the 3rd) which in most aspects 
are brightly shining or highly polished, the surface 
sculpture feeble or hardly visible; stigma pale; long 
snow’-wliite hairs on the clypeus. . . Haitmlemllo- 

83. (82) Second and 3rd segments with the impressions shallower 

and the surface sculpture much more evident, so tlwt 
in most aspects the surface is much less polished than 
in the preceding. 

84. (85) Fifth ’anlennal joijit short, transverse, not much longer 

than the 4th, tiie 3rd Jis long, or all but as long, a.s 
4 and 5 together 



The British Species of Andrena and ‘Nomaihi. '289 

85. (84) Fifth antennal joint more nearly square, not appearing 
transverse, in outline, differing notably from the +th. 

8G. (87) Mesonotum very dull, the punctures remote and very fine, 
sometimes wanting, or hardly visible amid the burface 
sculpture; scutellum never polished, at most rather less 
dull than the mesonotum subopaca. 

87. (86) Mesonotum generally either very conspicuously or more or 

less closely punctured, sometim&s more or less shining, 
the scutellum often, in part at least, with polished surface. 

88. (89) Mesonotum normally closely and evenly punctured, the 

face beneath the antennae in fresh examples with 
yellowish or yellowish- brown hairs. . , . 7 Hi 7 iuiula. 

89. (90) Mesonotum normally more irregularly punctured, often 

more or less highly polished, the scutellum usually with 
some part at least polished ; hairs of the face white. 

7/iinuluIoirie.s. 

90. (67) Species generally at least medium -sized, those comparahle 

in size and appearance with the mmutula group have 
the mandibles forming a distinct cross at tlic lip-s in 
apical view. 

(Many but not all species have the 4th antennal joint 
longer than wdde.) 

91. (92) Hind tibiae and metatarsi translucent yellow, the former 

at most partly subinfuscalc ; basal abdominal segment 

polished and clearly punctured fuivogo. 

(Flagellar joints of antennae shining beneath anti in some 
aspects with narrow basal pubescent bands ; mandibles 
short, not crossing at the tips; ventral abdominal 
segments with long specialised cilialions.) 

92. (91) Hind tibiae usually dark or pale only at the ajicx; if as 

above the basal abdominal segment is not polished. 

91 (94) Normally a large species, with white-haired clypeus, tlie 
abdomen polished and clearly and coj)iou,sly }>unctured 
all over, the apical impressions eoiispicuou^iy pale and 

without tiense white hair-bands 

(Anteimae with the flagellum more or less shining beneath, 
the 3rd joint strongly elongated, about twice us long 
as its apical width; mandibles not forming a cross at 
the tips ; ventral segments with long specialised ciliat ion.) 
(93) Those of the following species that are large and have a 
white-haired clypeus, have not all tlic abdominal 
characters of poliia, as given above. 

95. (96) Sides of head behind the eye.s witli tlic hind margin 
conspicuously raised or thickened. . . nitldiuscula. 

XRAN.S. ENT. SOC. LOND, 1919. — PARTS I, II. (jUi.Y) U 
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(A small species with the lower occipital angles strongly 
jiroduced backwards, the clypeus abnormal, its apical 
margin strongly rellexed or upturned, and behind thU 
flattened (or impressed) smooth and shining.) 

90, (05) Sides of head behind the eyes normal. 

07. (112) Third joint of antennae as long as the two following 

together and about twice as long as its apical wiiltli, 
or still longer in some species. 

08, (Of!) A small or rather small species, the apieas of the apical 

impressions of the abdominal segments 2 4 with dense 
white fasciae, their general surface practically glabrous 

except for very minute hairs argeniala. 

00. (OS) Alxlomen with long hairg on some of these segments or 
without dense white fasciae. 

UK). (101} Abdomen, under a strong lens dull, minutely rugulosc 
all over, the puncturation effaced, clothed all over 

with long hairs 

(Maiuliblrs long, crossing at tips ; lower posterior angle 
of the head behind the eyes in lateral view subreet- 
angular, at most a little rounded off.) 

101. (100) Abdomen either more or less shining or considerably 

punctured or both. 

102. (109) (■lyj^us with white hairs, at most very slightly tinged 

with yellow ; abdomen without red markings. 

103. (104) A large s]x;cies, the thorax clothed with white or whitisli 

hairs, the abdomen shilling nearly glabrous and 
impunctate above, and without special apical cilialiou 
of its segments beneath. . vatja. 

104. (103) Abdomen clothed with a good deal of pubescence or 

punctured or both. 

105. (100) Head seen from above deeply emarginate, its lower 

angles strongly and subacutely produced, but the 
angles themselves are rounded off. . . a.?? 5 iU:S/iV>r. 

10(i, (105) Head ordinarily emarginate, 

107. (108) Basal abdominal segment polished, generally witli some 

shallow, often ilbdefined, longitudinal fluting on its 
apical portion; ventral segments with apical bands 
of dense w'hito cilia scriceu 

108. (107) Basal segment punctured; ventral segments with long 

fine hairs and no conspicuous apical ciliation* 

famala. 

109. (102) Clypeus with distinctly yellow, brown or black hairs or 

with these mixed- 

no, (111) Abdomen black, the apical impressions of the 2nd and 
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following segments bearing short dense pale hairs, 

forming bands jlavipe^. 

(Ventral segments without highly specialised ciliationa.) 

111. (110) Abdomen red-marked, nearly glabrous to the naked eve. 

JJorea. 

(Ventral segments with highly specialised apical cilia- 
tions.) 

112. (97) Third antennal joint evidently shorter than -Ifh and bth 

together, often very much shorter. 

113. (1 13a) Legs and face both with black hairs. . . iftoracim. 

I13a. (113) LfOgs and face not both with black haira. 

114. (117) Clypeus with white hairs, Lst and disc at least of 2nd 

segment with long or Iongi,sh pubescence, a])ices of 
3rd and 4th segments without short hairs forming 
pale lateral streaks. 

(Species large in normal specimens.) 

115. (116) Thorax with fulvous hairs in fresh exam])le8; hind ‘tibiae 

fringed with pale hairs above nifida. 

116. (H5) Thorax with white or whitish hairs, generally mixed 

with black; hind tibiae with black hairs. cimrarui. 

117. (114) If the clypeus is white-haired the 2nd abdominal segment 

is glabrous (or bears only very short or few^ hairs) on 
the disc; abdomen m some specie.^ with distinct pale 
fasciae or lateral streaks of short hairs on the 2nd 
and following segments- 

118. (121) Clypeus never white-haired, often clothed lai^ely or 

wholly with black; if covered with brown or fulvous 
hairs the 2nd abdominal segment has conspicuous long 
hairs on the middle. 

119. (120) Mandibles in apical view of the face with the tips crossing 

when closed, 3rd antennal joint seen from in front 
under a strong lens, without distinct projecting hair.s 
beneath nigroaenm. 

120. (119) Mandibles in ajMcal view not forming a cross at the 

tips, when closed; 3rd antennal joint under a strong 
lens with distinct short black hairs projecting in the 
arch beneath givijyuma. 

121. (118) Clypeus in some species white-haired, never black- 

haired ; when clothed with browm or fulvous ones the 
2nd segment bears only short hairs in tlie middle or 
may appear nearly glabrous there. 

122. (123) Clypeus with white hairs, those on the sides of the face 

bordering it, as is easily seen in lateral view, are 
black rujicrus. 
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(Size of gwi/mna, abdomen with the punctmation nearly 
effaced, the surface doll, 2ad, 3rd, and 4th segments 
beneath with dense conspicuous ciliation of white 
hairs on their apical margins.) 

123. (122) Clypeua often with fulvescent or brown hairs if it is 

white-haired, it is not bordered with black ones along 
its sides. 

124. (125) Fourth joint of antennae short, nearly square in outline 

or even transverse in some examples; area of the 
propodeum conspicuously and evenly rugose all over, 
the wrinkles waved or vermiculate. . . proxima. 

(Clypeus with white or almost white hmrs, sometimes 
slightly brown-tinged basally.) 

125. (124) The 4th antennal joint appears distinctly elongate, 

sometimes as long as the 3rd; propodeum never 
sculptured like that of proxima, 

126. (127) Hind tarsi long and slender, in dorsal aspect the 3rd 

joint is twice as long as its apical width. , dorsatti. 

127. (126) Hind tarsi with the 3rd joint in dorsal aspect not 

twice as long as its apical width. 

128. (129) Fourth abdominal segment without an entire or almost 

unbroken narrow apical band, this and the 3rd 
having at most remnants of bands towards the sides. 

dmilis. 

(Hairs of clypeus white ui fresh examples, 3rd antennal 
joint a little longer than the 4th.) 

129. (128) If not abraded the Srd and 4th segments of tlic abdomen 

have pale fasciae, that on the 3rd either entire or 
interrupted on the middle 3rd of the segment, that 
on the 4th entire or at least abnost uninterrupted in 
the middle. 

130. (131)* In good specimens the 3rd segment has a distinctly 

entire or hardly perceptibly broken band, and the 
antenna.e are always shorter than in the following, 
but vary in details ovatiila. 

131. (130) The band on the 3rd segment is interrupted or very 

indistinct for a space about equal to one-fourth or 
one-thiid the width of this segment; the antennae 
are more elongate mlkella. 

* I cannot satisfactorily tabulate these species from worn 
examples, as they can be distinguished only by slight characters 
(differing only in degi'ee) if abraded. 
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Table of $ Andrena. 

A. (B) Very small (at most about 7 mm. long} blaek-bodied species, 
with dark hind tibiae ; abdomen with the general suiface 
above glabrous, the basal segment in nearly ail dull 
from the surface rugnlosity, as seen under a strong 
lens; if it is polished as in nana K. the propodeurn has 
dense and (for the size of the insect) strong rugosities 
over the whole of its anterior area. 

(Scopa pale, floccus imperfect, area of propodeurn well 
exposed, the hairs around it being sparse.) 

1. (2) Basal abdominal segment polished and with a copious 

distinct puncturation, the 2nd clearly and finely punc- 
tured, the punctures as dense a.s possible except on the 
apical impression, which has only sparse and shallow 
puncturation nana. 

2. (1) Basal segment rugulose, rarely shining, the 2nd with very 

feeble punctures amidst the rugulosities of the suiface 
or without punctures. 

3. (4) Nearly the whole flagellum beneath and the apical joint at 

least above red; basal abdominal segment distinctly 
shining on the disc, the minute surface sculpture hardly 
visible under a strong lens,* except on the apical margin. 

nanula, 

4. (3) If the antennae are coloured as above, there is a dense 

suiface sculpture on the basal abdominal segment, 
making it quite dull on the disc. 

5. (6) A dense snow-white band occupies the whole apical impres- 

sion of the 4th abdominal segment, concealing the sur- 
face, except that there may be a slight interruption in 

the middle spreia. 

(Apical impressions of 2nd and 3rd segments with very 
dense sculpture or minute puncturation, the 3rd segment 
with the impression deep; stigma pale yellow.) 

6. (.5) Apical impression of 4th segment not so concealed, the 

hairs being so spaced that the surface is visible between 
them, and in some species there is only a scanty fringe. 

7. (8) Apical impression of 3rd segment deep, this and often that 

of the 2nd brightly shining or polished in some aspects, 
the surface sculpture being faint or hardly visible. 

saund&rsdla. 

(Stigma pale in the middle; .the anterior area of the 
propodeurn nearly always with the rugosities failing 
posteriorly, where the surface appears merely granulate. ) 
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8. (7) Minute sculpture of apices of 2nd and 3rd segments distinct, 

the apical impression of the 3rd never polished as iti 
saundersdla, and generally only shallow. 

9. (12) Second abdominal segment always with more or less 

numerous punctures, often excessively faintly impressed, 
and difficult to see definitely amongst the surface 
sculpture, nevertheless always to be distinguished in 
one position or another. 

10. (11) Basal abdominal segment along the apical margin with 

excessively dense sculpture (almost as in epreta) and 
quite dull, the suidace there of normal form, only 
ordinarily convex. 

(Stigma pale with dark lower border.) 

alfkenella and moricelia. 
H. (10) Apical portion of basal segment with the minute sculpture 
very fine or feeble, so that in some aspects tliis p.irt 
appears more or less shining; the surface is unusually 
convex and gives to tlie apical margin an appearance 
of being thickened (anal appressed hairs darkish fuscous). 

faldfim. 

12. (9) Second abdominal segment impunctate or nearly, never with 

an extensive system of obsolescent puncturation as in 
the preceding, often a few very feeble punctures at the 
sides. 

13. (14) Mesonotum and scutellum rugulose all over, duU, with 

excessively fine punctures usually hardly ^^sible as 
minute points amidst the sculpture on the former, the 
appressed hairs of 5th segment always dark, sometiincs 
with more or less golden tint 

14. (13) Mcsoiiotum and scutellum with closer or larger puncture.s 

the scutellum (and sometimes the mesonotura) more ur 
less shining in some forms, appressed hairs of 5th segment 
in some golden. 

15. (16) Abdomen in dorsal view with distinct dense apical fringes 

of short hairs on the side.*! of the 2nd and 3rd segments 
in fresh examples parvala and minntnk. 

16. (15) Abdomen in dorsal view with the lateral streaks not or 

hardly noticeable, and appearing extraordinarily free 
from any special marking in consequence. 

‘parvuloides and minutuloidfs, 
B. (A) S^->ecies rarely only 7 mm. long; one or two agree in most 
of the characters, and these small ones have the basul 
abdominal segment polished as shown in 7iana K. alone 
of the preceding group, but have not the dense even 
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rugosity over the whole anterior area of the pioi^odemn 
as in that species. 

]. (12) Anterior area of the proiiodeum strongly rugose and always 
bounded posteriorly just on the brow of the declivity 
by a raised edge or transverse rugosity ; the six'cios that 
have the 2nd abdominal segment glabrous on the disc 
lack a pattern formed by dense short pale hairs on the 
apical margins of the 3rd and -tth segments. 

(Very distinct and copious abdoiiiinaL punctures always 
present.) 

2. (5) Appreased hairs of 5th abdominal segment golden or golden 

red. 

3. (4) Thorax densely clothed with bright broun or fulvous hairs. 

albicans. 

4. (3) Thorax not thus clothed, . . carbonaria var. praelesta, 

5. (2) Appressed hairs of 5th segment black or dark fuscous. 

fi. (7) Thorax beneath and pro]X>deiim at the side.s with black or 
sooty hairs, seopac beneath silvery white. . carbonnnn. 

7. (C) Thorax beneath propodenm at sides not black-haired, seopac 

not silvery white beneath. 

8. (9) Hind tibiae clear yellow or reddish la'ueath the scopa. 

lihialis. 

9. (8) Hind tibiae dark. 

10. (11) Abdomen more or les.s red -marked above or bejicath. 

' bimacuiaki and var. decoraia. 

11. (10) Abdomen not red-marked. 

bimacnhUi var, conjunefu and var. vitrm. 

12. {1} Anterior area of the propodeuni rarely strongly rugose (tlm 

rugfjsities often fading out posteriorly) and not bounded 
_ on the brow of the declivity by a raised edge or (7‘ans- 
verse rugosity. WTien thi.s area is strongly rugose all 
over, the abdomen has an almost glabrous 2!id st'gnu^nt, 
and the two follow'ing have dense pale pub(“.s(;eiit sireaks 
on their apical margins. 

13. (14) Hind tibiae translucent yellow, the nicsonotuiii and 

scutellum to a large extent at least with black hairs. 

farsaia. 

(Hind tibiae unusually wkie at the apex and with short 
scopal fringe above, abdomen nearly glabroiis above wdth 
more or less distinct bands or streaks of short jjalc hairs.) 

14. (13) Wlien the tibiae are clear yellow, the thorax is not largely 

clothed with black hains. 

15. (lb) General surface of the abdonicn glabrous, the 2iid, 3rd, 

and 4th segment.s with dense pale streaks or nanow 
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fasciae of short hairs on the apical margms, the hind 
tibiae abnormally wide at the apex and with dense 

short scopal fringe above dorsdi/j. 

(The scutellar-post-scutellar region very densely baity, the 
hairs on each side of the propodeum forming a pollen 
bashefc almost completely closed in and more perfect 
than in any other species.) 

Ifi. (15) When the abdomen is as above, the tibiae are norma! in 
shape and the scopal fringe long. 

17. (26) General surface of the abdomen glabrous, basal segment 

never jxtlished between the punctures, but rugulosc 
under a strong lens, the 2nd, 3rd, and 4th segments 
with a pattern formed by dense, narrow apical bands 
or lateral streaks of pale hairs, and covered witli fine, 
shallow punctures ; these bands are formed only on the 
hind margin of the apical impressions of the segments. 
Scopae yellow or golden. 

(Floccus of hind trochanters perfect.) 

18. (19) Hind tibiae wholly or for the most part dark. 

omtula var. fuscalu. 

19. (18) Hind tibiae clear yellowish. 

29- (21)* Scutellum posteriorly and post-scutcllum very densely 
clothed with bright brown hairs (in fresh examples) 
hardly less densely than at the sides of the former. 

■simiHs. 

(Apical band of 3rd abdominal segment always widely 
broken, appressed hairs of 5th segment always golden, 
wings fiilvescent.) 

21. (20) Clothing of hind margin of scutellum and that of the 

post- scutellum not mmsually dense, less dense than that 
at the sides of the former. 

22. (23) Appressed hairs of 5th segment fuscous or sordid. 

23. (22) Appressed hairs of 5th segment golden. 

24. (25) Wings clear or almost clear hyaline; band of 3rd abdominal 

segment entire in fresh examples. . . . ovatnla var. 

25. (24) Wings subful vescent ; band of 3rd segment broken in the 

middle wilhlh 

26. (17) Species with a glabrous abdomen and a distinct pattern 

of narrow bands or streaks, as described in 17, have 
the surface of the basal segment shining between the 
punctures or lack the dense puncturation. 

* Although this and the following species are distinguishable m 
worn examples by slight differences in sculpture, etc., I am unablo 
to satisfactorily tabulate them on these characters. 
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27. (30)* Second and 3rd abdominal segments as densely piinctm-ed 

as possible, Trith the general surface glabrous, and 
complete pale fasciae of dense minute hairs filling (or 
almost filling) the whole of their apical impressions; 
scopae yellow or golden, the ap pressed hairs of the oth 
segment black. 

{^loccus of hind trochanters imperfect, the hairs on the 
basal portion too straight and stiff to form a part of it.) 

28. (29) Pubescence of thorax beneath and the basal parts of the 

legs with pale brown or ochreous hairs; face beiicatli 
the antennae not white-haired fat'ipfs. 

29. (28) Pubescence of thorax beneath and basal parts of the legs 

as well as the face beneath the antennae with white 

hairs granda. 

30- (27) If appressed hair-bands fill the apical impressions of the 
2nd and 3rd segments, either the 2nd segment is 
pubescent or the puncturation is not as dense as 
possible. 

31. (32) Abdomen more or less marked or banded with red or 

yellow; basal abdominal segment i)olished, remotely hut 
distinctly punctured on the disc; scopal fringe above 
the tibiae and appressed hairs of bth abdominal segment 
dark forca. 

32. (31) If the abdomen is marked with red or yellow either the 

basal abdominal segment is not polished or the anal 
fringe is golden. 

33. (42) The abdomen has broad pubescent apical bands on the 

segments, and the tibiae and their scopae are evidently 
abnormal; the former wide at the apex and therefore 
more clavate than usual (Pi. XII, f. 10), the scopal fringe 
above them dense and short in proportion to the apical 
width of the joint, while on its outer side the hairs arc 
Icss dense and finer than usual and tho.se that curve 
upwards from bene.ath lass curved and conspicuous. 
(Floccus in most species distinctly, but in fiiscipes hardly, 
imperfect.) 

* It is important to notice that the bands are formed of hairs 
tl>at spring from almost the whole surface of the a[)ical impressions, 
as otherwise some ovatida might bo confused with the species 
falling under the above head. When worn and abraded, fiaiipts 
and gmvida remain easily distinguishable by the extremely dense 
and fine puncturation of the apical impre.ssions considered in con- 
junction with the other characters given above. Not infrequently 
the bands are slightly interrupted in the middle in caught s[)ecimens, 
but this is not the natural condition. 
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34. (41) Mesonotum clothed with fnlvous or bright brown hairs 

and without black ones. 

35. (36) Face with black or sooty hairs; hind coxae and at least 

the basal part of the trochanters beneath with dark 
hairs nigricepft. 

36. (35) Face with much pale hair; that on the hind coxae beneath 

and the trochanters pale, 

37. (40) Appressed hairs of 5th abdominal segment black or fiLscous, 

not nearly concolorous with the apical pubescent baud 
of the 4th segment. 

38. (39) Under a strong lens the 3rd abdominal segment ha.s a 

shallow but dense and distinct (often granulate) jmne- 
turation on most of its surface ; floccus notably imper- 
fect, many thick stiff white liaira on the basal jmit of 
the trochanter beneath mnilliiiut. 

39. (38) Under a strong lens the 3rd abdominal segment has a vm 

feeble puncturation often appearing merely as inimite 
granules, its apical hair-band entirely appressed (not 
formed partly of subdecumbent or subcrect ones a.s in 
the preceding species) ; floccus pale ochreous, very dense 
and all but perfect fuscipcs. 

40. (37) Appressed hairs of 5th abdominal segment quite ]>ale and 

concolorous (or almost so) with the preceding hair-band; 
seopac pale browmish, or yellow. . . . tridenlafa. 

41. (34) Mesonotum and often the seutelluin clothed to a consider- 

able extent with black hairs dmlkuhiia. 

42. (33)* Hind tibiae not abnormal as described under 33; many 

of the species are without wide and distinct hair-bands. 

43. (14) Basal abdominal segment strongly and densely punctured, 

shining between the punctures, and with a clothing of 
long thin pube^scence; 2nd, 3rd, and 4th segments wiili 
dense pale narrow streaks on the apical margins, forming 

a conspicuous pattern hbialis. 

(A large species wdth smoky wings, hind tibiae darkscopa! 
fringe above them yellow or sometimes nearly white; 
appressed hairs of 5th abdomiiral segment fuscous or 
sordid, often with underlying paler hairs.) 

44. (43) Species without the above combination of characters. 

45. (46) Appre.ssed hairs of 5th abdominal segment quite pale, 

yellow or golden, without admixture of dark fuscous or 
sordid hairs. 


* Perhaps the nearest approach to the nigriceps group in this 
respect is to be found in A, praecoz. 
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(53) Scopa yellow or golden. 

4 ( 3 . (47) Basal abdominal segment with distinctly granulate punc- 
turation, the punctures (or many of them) set in small 
tubercles or granules; hind tibiae dark beneath the 
scopae hum ilia. 

47. (46) Basal segment usually with ordinary punctures; if these 

are inclined to be granulate the hind tibiae are clear 
yellow beneath their scopae. 

47 ( 1 . (18) A very large species with dark wings, the basal segtnent 
with sparse and very remote punctures. . halforjiana. 
(Abdomen either black or more or less red.) 

48. {47a) Small or medium-sized species, or, if rather large, I ho 

basal abdominal segment boa a dense and almost even 
puncturation, 

49. (52) Ilind tibiae and tarsi entirely or almost entirely clear 

yellow. 

50- (51) Mesonotum and scutcHuni finely rugose all over undpr a 
strong lens and dull in consequence. . . chn/aosceJ(s. 

(Intermediate abdominal segments with dense white ajiical 
streaks.) 

51. (50) Mesonotum and scutellum conspicuously shining between 

the punctures fitlmtjo 

(Scopal fringe above the tibiae extraordinarily long.) 

52. (49) Hind tibiae dark beneath the scopae polita. 

53. (45a) Scopa forming a dark or sooty -grey fringe above the 

tibiae when these are viewed on the inner surfuce. 

tnargi mla. 

(Abdominal colour very variable, from nearly all black to 
nearly all yellow through banded forms.) 

54. (45) Appressed hairs of 5th abdominal segment not all pale 

yellow or golden, often dark, sometimes fuscoirs witli 
golden or reddish tinge in part, or the segment has 
some yellow and some dark hairs. 

55. (50) A small species with red 2nd and 3rcl segments of the 

abdomen, the 1st and 2nd very di.stinctly and densely 
(for the most part evenly) punctured all over, cingnluta. 

56. (55) Sj>ecies quite unlike the preceding, 

57. (76) Scopa forming a yellow or golden fringe above the tibiae 

when these are viewed inwardly, seen with the naked 
eye the scopa appears conspicuously red, yellow or 
golden. Hind tibiae in some of the species clear tians- 
lucent red or yellow. 

58. (59) Whole abdomen very densely clothed with long pubescence 

(either all black or partly or even almost wholly pale) 
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hairs of face black, the floccua sooty or sordid; hind 
tibiae pale ■ darkflk. 

59. (58) Abdomen seldom densely clothed, and then not as in 

darkellai the floccus is pale. 

60. (67) Fifth antennal jouit distinctly elongate, not square in 

outline, still less transverse. 

61. (62) Hind tibiae clear translucent yellow feroi^ 

62. (61) Hind tibiae dark beneath the hairs. • 

63. (64) Floccus very imperfect, small and thin ; even in the finest 

examples the whole disc of the basal abdominal segment 
is hairless or nearly so, having at most a few fine and 
long hairs bucephaliji. 

64. (63) Floccus quite perfect, long curved hairs occupying the 

whole trochanter ; in fresh specimens the basal segment 
is clothed all over rather thinly with long hairs or is 
densely clothed apically and with thinner long hairs 
more basally. 

65. (66) Clypeus except for a smooth median line with rather even 

and close, distinct punctures; minute surface sculpture 
of basal abdominal segment not extraordinarily dense 
under a strong lens, so that at the sides it generally 
appears rather shining, and to the naked eye the whole 
abdomen appears somewhat shining and for a large part 
bare fucata \’Ar. 

66. (65) Clypeus with a wide median space of irregular punctnra 

tion, the punctures themselves often vague in outline; 
minute surface sculpture of the very dull basal segment 
extremely dense; abdomen dull and pubescent to the 
naked eye Mvola. 

67. (60) J’ifth antennal joint, viewed beneath (or in front) generally 

wider than long, at most so long as to appear about 
square in outline. 

68. (69) Hind tibiae clear translucent yellow and nearly concolorow 

with the scopal fringe above. 

C8a. (686) Abdomen nearly glabrous above, basal segment without 

a definite apical impression ruficrus. 

686. (08o) Abdomen with longish pubescence, in fresh specimens 
forming distinct apical bands on the segments ; basal .seg- 
ment with a distinct apical impression. ayigustior var, 

69. (68) Hind tibiae dark beneath the scopal fringe. 

70. (75) Rather small or medium -sized species with the basal 

segment widely rugulose along the apical margin and 
on this part (at least on the middle of the segment) 
almost impunctate. 
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71 . (72) If the insect be viewed from beneath parts of the sides 

of the thorax have more or less black hairs; the hairs 
on part of the hind trochanter more or less (and often 
those on the coxae and the curled ones of the flocciis) 
black or at least sordid; facial hairs often black. 

gw^mna and var. bicolor. 

72. (71) Sides of thorax and trochanters with pale hairs only; 

floccus pale. 

73. (74) Clypeufl with a faint longitudinal median impressed line 

on its basal part, quite noticeable in some aspects. 

arigustior. 

74. (73) Clypeus without an impressed line, sometimes with a 

slight smooth one, not impressed. 

givyjiana var. bicolor ab. 

75. (70) A large species, the puncturation of the basal abdominal 

segment is distinct on the apical portion, and though 
the punctures arc finer and less numerous than more 
basally they come rather near to the apical margin 

itself vigronene/7. 

70. (57) Scopa not forming a distinctly yellow or golden fringe 
above the tibiae, often dark, more rarely greyish (from 
a mixture of pale and dark hairs) or nearly white and 
viewed in the natural position from above with the 
naked eye not conspicuously golden, yellow, or red. 
Hind tibiae never translucent red or yellow in any 
species. 

77. (8fi) Large species, the abdomen nearly wholly shining and 

glabrous above to the naked eye (except that in one 
species some of the segments bear in parts some white 
tomentum in fresli examples), the apices of the seg- 
ments never with apical bands or lateral streaks of 
dense short white hairs, forming a distinct pattern. 

78. (83) Thorax with bright browm or fulvous hairs. 

79. (80) Under parts of thorax and whole of the scopae with black 

hairs, basal abdominal segment finely and not very 
closely punctured {horacka. 

80. (79) Under parts of thorax and the scopae beneath with white 

or almost white hairs; basal segment very densely 
punctured, the 2nd and 3rJ with some dense white 
tomentum or short hairs visible at least at the sides 
except in much-worn examples. 

81. (82) Face beneath the antennae with pale hair.s. . , nifida. 

82. (81) Face beneath the antennae with black or dark fuscous 

hairs. nitida var. hnltica. 
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83. (78) Thorax clothed with whitish, or with white and black 

hairs. 

84. (85) Thorax clothed with whitish hairs all over. . . . 

85. (84) Thorax with a transverse band of black hairs. . ctmcmria. 

86. (77) If the abdomen is glabrous and shining, it has a distinct 

pattern formed by narrow apical bands or lateral streaks 
of dense j)ale hairs on the intermediate segments. 

87. (88) Anterior area of propod eum well exposed on its dorsal 

face (owing to the paucity of hairs surrounding it) 
rather strongly and evenly rugose all over, the rugosities 
dense and sinuous or reticulate; 2nd segment practically 
glabrous and distinctly rugulose under a strong lens 
(excepting generally tlie apical impression) and with 
very few and feeble punctures jffOTma. 

88. (87) View of propodeal area often interfered with by dense 

hairs about it; in many the first two segments of the 
abdomen are conspicuously hairy, in others the 2iid 
segment is not distinctly rugulose or the sculpture of 
the propodeal area is quite different. 

89. (95) Basal abdominal segment polished; 5th antennal joint 

very short (viewed from in front or beneath) transverse 
or subtransverse. 

(The intermediate abdominal segments always have narrow 
apical bands or lateral streaks of white or almost white 
hairs, forrning a pattern.) 

90. (91) First two segments of abdomen with a general (but thin) 

clothing of longish pale hairs sencea. 

(Second segment with the punctures nearly effaced, these 
being remote and extremely minute.) 

91. (90) First two segments without a general clothing of long 

hairs. 

92. (93) Thorax well clothed with yellowish brown or fulvosccnt 

hairs ; the view of the anterior area of the propodeum 
interfered with by the surrounding hau's. . argeniata. 
(Floccu.'s large, perfectly developed on the whole trochanter). 

93. (92) Thorax sparsely hairy above, the dorsal surface of tlie 

proixjdeum well exposed, bearing only scanty pubes- 
cence; fioccus cither small or imperfectly formed. 

94. (94a) Heulellum densely punctate round the margins at least 

and generally shining on the disc; scopa with many 
fuscous hairs, white or silvery beneath. . . wi/a/ia. 

94a. (94) Seutellum (latter, rugulose over its whole surface and 
very sparsc'ly pimctured; scopa almost wliite through- 
out nitidiuscula. 
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95 . (89) Basal abdominal segment not polished, but vrith fine 
rugulose sculpture mider a strong lens, so that tlie 
surface is opaque or subopaque; 5th antennal joint 
generally distinctly elongate, very rarely appearing 
about square in outline and never very short. 

<R>, (110) Floccug large and absolutely perfect. 

%a. (97) Scopae entirely black as also the curved hairs at the 
sides of the propodeum. Abdomen very densely clothed 
with beautiful fulvous hairs which in fresh examples 
are of a paler colour than those of tlie thorax. . fitlva, 

97. (9Ga) Scopae always pale beneath. 

98. (99) Apical impressions of 3rd and 4th abdominal segments 

abnormal, only defined at the sides and widely obliter- 
ated in the middle, but their position can be distin- 
guished (best when the insect is viewed from behind 
with its head downwards) by a row of fine piliferous 
puncture-s, and they are then seen to be extraordinarily 
wide in this part, occupying nearly the whole segments 
if these are moderately extended, or the whole if they 
are at all strongly contracted. 

(Punctures of clypeus for the most part sparse or irregular, 
and often with ill-defined outlines ; colour of abdominal 
pubescence v'ariable, the two basal segments witli fulvou,s 
hairs, the two following sometimes both with dark or 
both with pale (whitish or partly fulvous and })artly 
white) pubescence) synadclpha. 

99. (98) Apical impressions of 3rd and 4th segments often feeble 

and sometimes narrowly obliterated in the middle; but 
their position is still discernible in some aspects, when 
they are seen to be not of extraordinary width. In 
some species they are quite distinct throughout, though 
shallow. 

100. (103) Hairs on the middle and hind coxae more or less sordid 

ill colour, not clear white nor pale ochreous (face 
often, but not alw'ay.s, with black or sooty hairs). 

101. (102) First and 2nd segments of the abdomen very densely 

haired in part, the surface on the basal middle part 
of the 2nd hidden by the dense covering, unless the 
specinieu is abraded. The abdomen dull, from the 
close, minute sculpture and dense pubescence. 

varians. 

102. (101) First and 2nd segments with a thin clothing of long fine 

hairs, abdomen distinctly shining to the naked eye. 

lapponioa. 
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103. (100) Haira of the middle and hind coxae not sordid, but 

white or pale ochreous. 

104. (105) First and 2nd abdominal segments thinly clothed with 

long fine hairs, the following appearing nearly bare 
to the naked eye and the abdomen shining, fmiia. 

105. (104) Abdomen copiously hairy. 

106. (107) Hairs which spring from the punctures of the 5th seg- 

ment (in front of the decumbent apical fringe) pale. 

praecox. 

107. (106) Hairs of the 5th segment (except sometimes at the 

sides) dark, rarely with one or two pale hairs amongst 
them. 

108. (100) Thorax with ochreous or brownish- ochreous hairs, a 

large species, rather resembling the common A, 
trirn7nerana Auct. ; hairs of coxae beneath and floccus 
pale brownish yellow or ochreous, 4th and 5th seg- 
ments not densely clothed with decumbent white or 

almost white hairs apicata. 

lOO. (108) Thorax in fresh examples with dense bright brown or 
fulvous hairs, hairs of coxae and floccus white; sides 
of 2nd, the 3rd and 4th abdominal segments, 
densely clothed with more or less decumbent wliite 
or pale hairs varians var. mixtu. 

110. (96) Scopac small and very imperfect. 

111. (114) Thorax above for the most part bare or very httlr 

hairy, though well clothed in front and behind and 
at the sides, the abdomen also largely glabrous 
above. 

(Abdomen generally more or less marked with red or 
yellow.) 

112. (113) Hairs of face about the antennae and below these mostly 

yellowish brown or ochreous rosae. 

113. (112) Hairs of face darker, generally much mixed with blackish 

or sooty brown. . . eximia (= rosae spring brood). 

114. (Ill) Thorax above well clothed with pubescence, as also is 

the abdomen. 

IM. (118) xMxlomen more or less marked with red or yellow either 
above or beneath on the 1st or 2nd segment or on 
both ; seopae with yellow hairs beneath, not silvery 
wliit-e ones. 

116. (117) Face either entirely clothed with black hairs or more 
commonly with a few brown or yellow ones about 
the insertion of the antennae. 

spinigera—trvmmramK. (nec Auct. cuet.) 1st brood. 
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117. (116) Face with many pale hairs esiiecially in the antennal 

region trimtne.ram K. 2iul brood. 

118. (115) Abdomen black, at most with the apices of some of the 

segments a little discoloured or pallid ; scopac generally 
silvery white beneath. 

119. (120) Face more or less considerably clothed with pale hairs; 

the pale hairs of the abdomen not confined to the 
first two segments. . irimmerana Auct. nec Kirby. 

120. (119) Face entirely or almost entirely clothed with black or 

blackish fuscous hairs; abdomen behind the 2nd 
segment clothed wfitli black hair, 

trimmera»a Auet. var. scotica. 

Table of Nomada. 

1. (2) Labrum black, the mandibles bidentate at ai)ex. 

fabricitma. 

(Abdomen normally with two pairs of small lateral yellow 
spots.) 

2. (1) If the labrum is black the mandibles are simple at the apex. 

3. (0) Abdomen without any yellow or white markings, labrum 

black. 

(Medium -sized or rather small species with short antennae, 
many of the flagellar joints produced into a minute 
tubercle behind ; abdomen, esj)ecially towards tlie sides, 
with silvery pubescence, very noticeable in some 
aspects.) 

4. (5) Hind femora beneath for the greater part dull and densely 

punctured and pubescent german im. 

(Flagellum of antennae pale beneath.) 

5. (4) Hind femora beneath for the most part polished and 

glabrous, very little punctured exce[)t at the extreme 

base atrata. 

(Flagellum dark or infuscate beneath.) 

6. (3) Abdomen with at least small lateral yellow s[x>ts on one 

or more of the basal segments, often conspicuously 
spotted or banded. 

L (8) Species large (8*5-11 mm. long) labrum black, armed with 
a strong median triangular tooth anteriorly, 3rd antennal 

joint beneath as long as the 4th armaia. 

(Front femora dilated, the basal half or more in front 
occupied by a great ovate impression; hind femora 
at the extreme base beneath clothed posteriorly with 
long curved hairs, much longer than those on the tro- 
chanter ; adjoining this, with an area very densely clothed 
TRANS. ENT. SOC. LOND. 1919.— PARTS I, II. (JUI.y) X 
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vrith more decumbent hairs; flagellum of antennae 
fulvous, its second joint with a black stripe behind,) 

8. (7) If the lab rum is black the species are small or medium -sized 

7*5 rnni. or less, 

9. (12) Scape blatjk in front (as well aa behind) the 3rd antennal 

joint beneath as long or longer than the 5th. 

10. (11) tabruni pale (yellow or dull red) the hind femora beneath 

very densely finely punctured and clothed with dense 

short hairs 

(Yellow spots of 2nd and 3rd abdominal segments small 
and lateral, sometimes each of them divided into two; 
front and middle femora beneath with well-dcvclo])ed 
moderately long fringe.) 

U. (10) Labrum wholly or partly black, the bind femora beneatli 
polished, almost bare, and very sparsely punctured. 

obtustfwns. 

(A small species 7'5 mm. or less, the 3rd antennal joint 
beneath slightly but distinctly longer than the 4th 
or 5th, which are hardly longer than broad; face not 
compressed into a sharp carina between the antennae, 
but sometimes with a raised median line there ; middle 
femora with a distinct hair fringe beneath; labrum 
sometimes pale on the basal half.) 

12. (9) Sca^re in most species more or less pale in front; if black 

the 3rd antennal joint on its lower side is shorter than 
the 5th. 

13. (14) Scutelliim with a single bright yellow marking; 2nd abdo- 

minal segment with well-separated yellow spots, which 

do not form a band rtijlpes. 

(Front femora with a thin fringe beneath, that on the 
middle ones hardly noticeable, hind ones much as in 
oftto/rons.) 

14. (13) Scutellum with a single bright yellow spot only in one 

sjtecies, which ha.s an entire (or almost entire) yellow 
band on the 2nd segment of the abdoraen- 

15. (IG) A single (or indistinctly divided) red or orange-red spot o« 

the scutellum ; 3rd antermal joint beneath subcqual to 

the 4tb ionnentillae- 

(Scape of antennae yeUow in front; propodeum only with 
short inconspicuous hairs on each side; middle and 
hind femora without a fringe beneath; spots of Snd 
abdominal segnient separated by a distance about 
equal to the length of one of these or by a greater 
distance.) 
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16. <15) Scutellum rarely with a single red marking (often with 

2 red or yellow spots or all black) if with a single large 
red marking the 3rd antennal joint beneath is much 
shorter than the 4th. 

17. (18) A somewhat robust black and yellow (bi coloured) species, 

with the apica.1 margin of hind tibiae without distinct 

spines or fringe. . fai>Qpicta. 

(Lab rum and front of scape yellow or pale, the antennae 
practically all black above ; thorax clothed only witli 
very short hairs and with two large round yellow sjwts 
on the scutellum; front and middle femora without a 
fringe beneath; yellow spots on each side of 2nd and 
3rd segments of abdomen widely separated.) 

18. (17) Apical margin of hind tibiae above with spines or con- 

spicuous fringe or both; many species have tricoloured 
abdomen. 

19. (20) A large robust bicoloured species, the 3rd antennal, joint 

viewed from beneath (or in front) as long as the 4th. 

ii-fasciata, 

(Cheeks longer than in any other sj^cies, the face produced 
anteriorly; hind tarsi unusually thick, the 2nd joint 
seen on the outer side not much longer than wide, front 
and middle femora with long fringe beneath, the apical 
margin of hind tibiae with well- dev eloi^ed fringe ; yellow 
spots of 2nd abdominal segment wedge-shaped and well 
separated; flagellar joints of the antennae shining 
beneath and in some aspects showing a narrow pale 
pubescent band at the base.) 

20. (19) Such species as are bicolorous have the 3rd antennal joint 

distinctly shorter than the 4th, when viewed from in 
front or beneath. 

21. (24) Hind femora at the extreme base beneath with a highly 

specialised area clothed with extremely dense and short 
hairs and entirely different from the rest of the surface, 
the trochanters with a dense fringe or luft of longer 
hairs. 

22. (23) Basal abdominal segment bicoloured, the baaal joints of 

the flagellum of antennae posteriorly black-marked. 

goodenUina, 

23. (22) Basal abdo'minal segment tricoloured, basal and apical 

joints of flagellum pale behind, some of the intermediate 
ones with black markings fucaia. 

24. (21) Hind femora and trochanters not thus clothed. 

25. (26) The flagellar joints of the antennae seen with a strong lens 
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have Binall but conspicuous tubercles behind, projecting 

like aiuall thorns lathburiam. 

(A tricoloured species of good size, the middle femora 
without a distinct fringe beneath, the hind ones shining 
beneath, copiously punctate, the punctures irregular in 
size; 3rd joint of antennae seen from beneath as long 
as the 4th.) 

26. (25) Antennae not conspicuously tuberculate. 

27. (30) Abdomen black and yellow, bi coloured to the naked eye, 

the scape of the antennae pale in front or with pale area. 

28. (29) Third antennal joint viewed from in front very short on 

the lower side, its length there being shorter than the 
same side of the Gth joint liMoh, 

29. (28) Third antennal joint, viewed as above, with the lower side 

about equal to that of the 5th. . . . ma^shamelh, 

(These two species vary in important characters, but the 
shape of the apical margin of the hind tibiae seen dor- 
sally from the base is different. Most examples have 
a different facies from the fact that the yellow spots 
of the 2nd abdominal segment of rmrshamelh arc 
usually blunt or truncate on their inner extremity. 
The colour of the tegulae and prothoracic tubercles 
vary, in some examples the relative length of the 
antemial joints does not greatly differ in these species.) 

30. (27) Abdomen definitely brown or ferruginous in part or the 

scape is black in front. 

31. (32) Mandibles distinctly bifid at the apex. . . . Ufida. 

(Species of the same size and resembling in general colora- 
tion some varieties of rujicornis, fava and sigrmUi.) 

32. (31) Mandibles not bifid. 

32a. (57) Third joint of antennae viewed from in front much 
shorter than the 4th; species seldom excessively small. 

33. (56) Labrum pale at least to a considerable extent- 

34. (43) Scape of antennae black in front as well as behind (or 

above). 

35. (40) Scutellum black, not marked with red. 

36. (37) Tubercles of pronotum black with a sulphur yellow hind 

margin xanthostkid' 

37. (36) Tubercles not as above. 

38. (39) Third, 4th and 5th abdominal segments with conspicuous 

yellow bands, not or only sUghtly interrupted in the 
middle ; species not very small. . • leucophlhalma. 

39. (38) Third, 4th and Gth segments without conspicuous bands; 

species smaU. JlavoguUata ab. 
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40. Sciitellum with red spots or red marking. 

4!. (42) Yellow markings of 2nd and 3rd abdominal segments 
sometimes forming complete bands and never both 
interrupted for a space equal to one-tliird tlie width of 

the aegment. rujiconiis, ab. 

(Fringe beneath middle femora long; mandibles poinletl 
at apex.) 

42. (41) Yellow markings on each side of 2nd and 3rd segments 

well separated from one another by a distance equal 
to about one-third the width of the segment viewed 
dorsally or still more widely than this. . . hillma. 

(Fringe beneath the middle femora short, not very different 
from that beneath the hind ones; mandibles in some 
aspects truncate at apex.) 

43. (34) Scape pale beneath (or in front) or at least with a con- 

siderable pale area. 

44. (55) Middle femora with a distinct fringe beiieatli. 

45. (48) Front tibiae without a blank or dark fuscous marking on 

their outer (or posterior) surface. 

4(j. (47) The whole clypeus and front of the scajie of the anlemnu! 

cream-coloured, mandible.s pointed at the tips. bacrnla. 

47. (40) The whole of the clypeus and of the front of the scape not 

cream-coloured ; mandibles truncate at ajicx in some 
aspects. hiUnua var. ochrostoma. 

48. (4.5) Front tibiae with a dark marking posteriorly. 

49. (50) SjK)ts of 2nd abdominal segment well separated, by a space 

generally about one-third to onc-fiftli the width of it.s base, 
spots of 3i'd segment more widely separated than these, 
and blunt or truncate inwardly; fringe beneath tho 
, middle femora short and dense and quite unlike that 

on the front ones. huVA^phafae. 

(Antennae unusually long and slender; the scutelluin 
without red spots.) 

50. (49) Abdominal pattern or seginent 1 and 2 rarely resembling 

the above, if approaching it, then the middle femora have 
a long fringe beneath not differing greatly from the 
front ones in this respect. 

51. (52) Abdominal bands on segments 2-5 all entire; the yellow 

apical band on the face not continued back as an^ 
orbital line nearly as far as the insertion of the antennae. 

siymta. 

52. (57) If the abdominal bands on segments 2 -5 are all entire then 

the yellow facial marking is continued bac;k along the 
orbits as far as the line of the insertion of the antennae. 
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(N.B.~-The band of the 2nd segment at least is usually 
divided in the middle by a thin streak or else indented 
above by a wedge of ground-colour, and some of thes* 
varieties resemble nignata in lacking the long yellow 
orbital lines. The 2nd abdominal band of signata is 
not thus slightly divided or partially divided-) 

53. (54)* Wings light shining fuscous, appearing distinctly flavos- 

cent ; fringe of middle femora beneath ugually decidedlv 
shorter farn. 

54. (53) Wings more greyish; fringe of middle femora beneath 

generally longer ruficoniii. 

55. (44) Middle femora beneath with the hairs so extremely short 

that a fringe is hardly perceptible, the front femora are 
similar, hut a few longer hairs may be observed. 

coiijungfns. 

(Antennae very long and slender, the 3rd joint viewed 
from in front extremely short; where shortest, not 
half the lengtli of the very elongate 4th, which api)ears 
twice, or more than twice, as long as wide. 

55. (33) Labrum black favognllota. 

(Antennae like those of wijungens, but the fringe beneath 
the middle femora though short is sufficiently distinct; 
the abdominal are usually considerably less dc- 

velojxid and the average size is much less.) 

57. {32a) Thlnl antennal joint viewed from beneath subequal to 
the 4th ; an extremely small species. . . . J'mm. 

Table of ? Nomaiia. 

1. (2) Labrum black, the mandibles bidentatc at the apex. 

fabridam- 

(Second and 3rd abdominal segments with a small yellow 
spot on each side, one or both pairs of which may be 
w'antiiig; antennae, except in rare aberrations, dis- 
tinctive, the extreme base of flagellum black, following 
joints pale as also the apical one, the joints between 
these black.) 

2. (1) If the labrum is black the mandibles are simple. 

3. (6) Abdomen with no yellow spots or markings; the profxideum 

* is copiously pubescent right up to the margins of the 

anterior area, the pubescence not forming a restricted 
patch or tuft. 

* Owing to the great variation in the colour and developnieiil 
of both species I cannot give more satisfactory characters. 



The British Species of AMrena and Noumia. 311 

(Labrum black, the mesonotum without rod linos, tlion^h 
the scutellum has red s^xits or marking.) 

4. (5) Hind femora ferruginous above, the ilagcllinn of aiitnmao 
pale beneath. gertnuukH. 

0 , (4) Hind femora nearly entirely black, flagellum mostly tlark 
beneath (mjeniaia. 

(Propodeum very densely and conspicuously clothed with 
silver hairs outside the area.) 

6. (3) Abdomen rarely without either yellow or bends, and 

if 60 , the propodeum is bare along tlie margins of the 
area, the pubescence forming a patch or tuft on each 
side. 

7. (8) A large species 8'5-ll inin., labrum black with a strong 

triangular tooth in the middle towards the apex. 

annnUi^ 

(Spots of 2nd abdominal segment lateral, apical margin 
of hind tibiae with a close serie.s of strong black spines; 
sides of propodeum with dense silver pubescence oiili<i{lK 
the area.) 

8. (7) When the labrum is black the specie.? are less than 8 mm. 

long. 

t). (10) Apical margin of hind tibiae with 2-4 excessively shoit, 
approximated, black spines, which often appear at 
first sight as a small black s[X)t on tlie margin. 

guUnkUi. 

(Yellow' six)t3 of 2nd abdominal segment small and laleral, 
the 5th with a pair of triangular ones sometimes ap- 
proximated basally; scape of antennae black bcneatlt, 
labium pale, propodeum w'ith con.spicuous tuft of silver 
pubescence on each side; species small or rather small.) 

10. (9) Apical margin of hind tibiae never armed a.s in guUuhdn. 

U. (12) Labrum and scape* bgth black or pitchy black and the 
4th antennal joint seen from in front is only a little 
longer than w’idc ditu.vfmvfs. 

(A small sj^ecies, the spot.? of the 2ncl abdominal segment 
widely separated, propodeum only with short incon- 
spicuous pubescence; face between the antennae not 
compressed into a sharp median carina.) 

12. (11) If the labrum and .scajie beneath are both black, tbe 4th 

antennal joint is about twice as long as w'ide; in most 
species the labrum is pale. 

13. (18) Mcsopleura and propodeum outside the area willi at 

* The extreme base of the scape is .sometimes red. 
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most a short inconspicuous pubescence, BometinicR 
nearly bare; mesonotnm never with red markings, 
scape of antennae pole beneath, the flagellar joints dark 
at least on one side. 

14. {15) Scutrllum with a red or ferruginous spot IwmentiUat 

(Cream -coloured spots of 2nd abdominal segment widely 
sejmrated ; apical margin of hind tibiae with very short 
R[)iries.) 

15. (14) Wciitellum with sulphur yellow spot or spots. 

16. (17) Scutcllum with a single transverse yellow spot. 

(Antennae short, mcsopleura almost always with a con- 
spicuous yellow marking, apical margin of hind tibiae 
with short pointed spines; abdomen very variable in 
colour, bicoloured or tricoloured.) 

17. (16) Hciitellum with two romid yellow spots. . flavopicla. 

(Abdomen black with yellow markings, the first segment 
with a yellow land nearly always slightly interrupted 
in the middle, second with wedge-shaped spots; apical 
margin of hind tibiae without spines.) 

18. (ly) Propodeum outside the area and the mcsopleura, or one 

of those parts usually with more or less long pubescence 
or hairs ; mesonotum in many species with red markingK, 
seaiie in some black beneath, flagellum of antennae 
sometimes entirely pale. 

ID. (20) Pfice strongly produced anteriorly, so as to be siibrostiide. 

0-fasciaia: 

(A large, robust, bicoloured species, 1st, 2nd, and 3rcl 
abdominal segments with elongate spots on each side, 
the pronotum black above; apical margin of hind 
tibiae with a dense fringe of hairs, with the spines 
not easily distinguishable amongst these.) 

20. (19) Pace normal. 

21. (24) Hind tibiae with the apical margin peculiarly armed, 

having the usual apical process or projection and out- 
wardly from this with two or three short stout spines 
(often so closely apposed as to appear like a single 
projection) inclined or bent towards the apical procCRS. 

22 (23) Abdomen tricoloured, the scuteUum with a median yellow 
, .... /ue«te- 

spot . 

23. (22) Abdomen bicoloured, the scutellum with a pair of si.ots, 

rarely wanting goodeniana. 

24. (21) Armature of liind tibiae otherwise. 

25. (56) Labrum pale, at least to a considerable extent; species not 

excessively minute and without fiavous abdominal spots. 
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2(1. (27) Third antennal joint seen from beneath distinctly (though 
not greatly) longer than the 4th. . . . lulkburiiimk 

(Soutellum with two yellow spots sometimes suffused wth 
orange; mesonotum with dense erect reddish hair in 
fresh examples, abdomen tricoloured.) 

27. (26) Third antennal joint beneath at most equal to the 4tli, 

often rather shorter. 

28. (31) Abdomen black and yellow not definitely tricoloured, the 

mesonotum without red lines or markings. 

29. (30) Apical marking of face not continued up along the margins 

of the eyes to the height of the antennae ; flagellum of 
antennae unicolorous, not distinctly dark or infuse.ated 
on any of the joints in front. . . . marshamella. 

:50. (29) Apical markings continued along the eye-margins up to 
the line of the anteimal insertions, or else the more 
apical flagellar joints at Icas^ are darkened in front. 

limnla. 

31. (28) Abdomen obviously browm or ferruginous in part (tri- 

coloured). 

32. (33) Pronotum above with yellow band or spots and its 

tubercles also bright yellow; mesonotum without red 
markings, scutellum nearly always with a jiair of yellow 
spots lintoln var. 

33. (32) I’ronotuni often red-marked or else black, not yellow- 

marked. 

34. (35) Mandibles bifid at the apex. bijida. 

(Apex of hind tibiae with elongate very fine spines of nearly 
equal length amongst the hair fringe; dense rather long 
white hairs on either side of the anterior area of ])ro- 
• podeuin ; black ocellar area generally entirely surrounded 
by red.) 

3-5. (34) Mandibles not bifid. 

39. (37) Apical margin of hind tibiae armed with several (normally 
5) very long, conspicuous black spines, not differing 

much from one another 

(Abdominal markings cream-coloured; proi'odeum hk! 
with a median black stripe and densely silvcry-hairHl 
outside the area; greater part of mesonotum red.) 

37. (3(5) Apical margin of hind tibiae otherwise armed. 

38. (39) Mandibles truncate * at apex hilkna. 

(Spots of 2nd abdominal segment lateral, very widely 
separated, apex of hind tibiae with the innermost of 

• This character can only be seen clearly in certain aspects. 
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the series of spines slender and elongate, the outer ones 
much shorter and stouter.) 

39. (38) Mandibles not truncate at apex. 

40. (45) Mesonotum black, without red lines or markings. 

41. (42) Prothoracic tubercles bright yellow. . . mnthostida. 

(Spots of 2nd abdominal segment lateral, the two together 
in dorsal aspect not usually as long as the distaiue 
between them; they are said to be very rarely obsolete.) 

42. (41) Prothoracic tubercles not bright yellow. 

43. (44) Mesonotum with a general clothing of longish erect 

pubescence similar to that on the front of the head. 

huco'phthafma. 

(Spots of 2nd segment rarely separated by a disturuo 
greater than the length of one of them and often by less.) 

44. (43) Mesonotum with short and scanty pubescence. 

ruficornis ab. 

4.5. (40) Mesonotum with red lines or markings, 

46. (55) Spots of 2nd abdominal segment not minute, together 

in dorsal aspect they are usually at least as long as 
one-third the width of the segment, or the segment 
may have a complete band. 

47. (48) Mesonotum clothed with longish erect pubescence like 

that on the front of the head. . . kucophllMbrnwir. 

48. (47) Mesonotum with short and scanty hair except at the 

extreme front. 

49. (50) Spots of 2nd abdominal segment lateral, the distance 

between them greater than the length of one of them 
in dorsal aspect; antennae unusually long and slender, 
the flagellar joints behind with a thin fringe of creel 
hairs, quite distinct bTicephalai. 

50. (49) Colour of 2nd segment very variable, often with entire er 

almost entire band ; if with remote spots as in hiicephnhe, 
the anteimac arc shorter and their fringe is very sparse 
or indistinct. 

51. (52) Second and following segments with entire broad yellow 

bands, that on the 2ud not notably excised in the middle 
of its upper margin; area of black on the posterior 
two-thirds of mesonotum greater than that of rod 

colour signata. 

(Propodeum usually with a large trilobcd yellow spot.) 

52. (51) Second and following segments rarely all with wide com- 

plete bands as in signakt., and if so, the posterior two- 
thirds of the mesonotum is more red than black. 

63. (54) Wings light shining fuscous, yellow- tinged, flagellum 



The British Species of Andrena and Nomada. 315 

unicoloTOUB, fulvous in front and behind; minute hairs 
on propodeum and on the hind coxae flavcsceiit. ftnu. 
(63) Wings more grey, the flagellum usually with at Icjiat one 
or two of the more aiHcal joints infuscated in front; 
minute hairs of propodeum and coxae silvery white. 

rii/icorHia. 

55. (46) Spots of 2nd segment minute, together in dorsal as^ieet 

not occupying one- third of the width of the segment, 
sometimes they are wanting. . . . famtjufhila ab. 

(Labrum red, the propodeum with a tuft or patch of silvery- 
hair on each side above the insertion of the abdomen.) 

56. (25) Labrum black, or the species is very minute and without 

distinct flavoua abdominal markings. 

57. (GO) Labrum black, 3rd antennal joint beneath shorter than 

the 4th. 

58. (59) Propodeum with a conspicuous patch or tuft of silvery 

hair on each side posteriorly; large red marking of the 
mesopleura approaching near the red si>ot beneath the 
insertion of the wings, or coalescing with this. 

jUivoyultaUi. 

59. (58) Propodeum often entirely without a tuft of hair or with 

this comparatively less develoj>ed; the red mesopleurul 
spot beneath the wings is widely separatctl from the 
longitudinal red line or band beneath it. . conpmgfns. 
(This B|x^eies is very closely allied to favo^vituid, but is of 
larger average size and has the yellow' abdominal sjhjG' 
larger irr ni>nnal examples.) 

GO. (57) Labrum red, the 3rd antennal joint not shorter beneath 

than the 4th furva. 

(A very minute species, the abdomen without defluitc 
flavous spots and with a dense and consjricuoiis tuft of 
silvery hair on each side of the propodeum.) 

The three speci.es obtusifrons, tonnenliUae {roberjeotiana 
Sin. Saund.) and rvjipe^s form a quite disliuct "roup, the 
d genital armature and 8th ventral segment being very 
different from those of any other. I should consider 
fiavopicta as somewhat allied to the latter, hut the alliance 
is very remote. 

N. germanica and alrata are allied to one aimther, but 
not close to any other species; ormafa and gnUfflaia are 
both isolated, and I do not think the latter is really at all 
closely allied to hillana. The large species N. seafasdota 
parasitic on Eucera has no close ally in this country, nor 
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has lathburiam. N.fitmta and goodeniana are members of 
a natural group ; but it contains no other British species. 

Most of our species belong to the ruficornis grou]», 
containing besides rnficornis itself, jlava, signata, kucoph- 
thalma mnthosiicta hvcejihalm and hillana, and, at anv 
rate in dealing with our small fauna, I should also include 
in it the following : lineola and marshamdla, baccafa, 
bifida, conjungem, flavoguttala and Jabridana. N, fitmi is 
an isolated form. 

A series of examples of N. marshajriella $ belonging to 
the second generation and taken at the burrows of tlie 
summer brood of Andrem spinigera is interesting in having 
tlie propod eum much less clothed than in specimens of 
the first brood. In some localities examples of the females 
of N. lineola have the flagellar joints of the antennae 
entirely fulvcscent, none of these being darkened behind. 
I have not found this vanety amongst numerous examples 
taken at the burrows of Andrena bimaoulata ajid carbonarin, 
and suspect that it may only occur in those attached* to 
A. fibialis, but it is possibly due rather to locality than 
host. 

In conclusion I must express my thanks to my friends, 
the Rev. F. D. Mo rice and Mr. H. M. Hallett, to whom I 
am indebted for many valuable corrections and suggest 
which I have adopted in this paper, and who have put 
themselves to the great trouble (as I have prcviousl}' 
mentioned) of looking into the validity of many of tlie 
specific characters, given in the tables of Andrena. I 
regret that I have been unable to make these more simple, 
but without disregarding variation, I do not see how this 
can be done. 

So far as possible I have endeavoured to supplement 
the standard works of the late Edward Samiders by using 
cbaracters which have previously been more or less over- 
looked or disregarded. I cannot sufficiently express how 
much I am indebted to our former leading authority on 
this group of insects not only for constant help by means 
of correspondence in the early days of my study, but also 
for the frequent loan of his whole series of difficult species, 
including the actual specimens, from which he drew up 
his descriptions. 
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Explanation op Plate XI. 


Andrena, o, 3rd, 4th and 5th antonnal joints. 


1. AJidrena hhnacvlaUi. 

2. A. jlamfts. 

3 . A. nigroaenea. 
i. A. gioynana. 

5. A.Jiorea. 

(5. A, trinunerana Auct. 

7. A.ferox. 

8. A. bticsphala. 

9 . A. darhella. 

10. A.futva. 


11. A. mrians. 

12. A. sijnaddpha, 

13. A. lapponica. 

14. A. nigriceps. 

15. A. serj’cca. 

16. A. lucem. 

17. A. nvarginata. 

18. A. dorsfUa. 

19. A. viifiidiilit. 


Explanation op Plate XTI. 


1 — 9, 3rd, 4th and 5Mi antennal joints of $ Andrma. 


1. 

A. bimnculata. 

9. 

A. marginala. 

2. 

A. f orm. 

10. 

Hind tibia of A. nigrkeps. 

3. 

A. nigro'ienm. 

11. 

„ „ A. varims. 

4. 

A. trimmerana Auct. 

12. 

„ „ A. (arsaUi. 

5. 

A. varictns. 

13. 

„ „ A. coitunxi. 

6. 

A. darhella. 

14. 

,, ,, A. dorsala. 

7. 

A. nigriceps. 

15. 

,, „ A. similis. 

8. 

A. hattorfiana. 




Explanation of Plate XIII. 

Characters of Andrcva- 

1. A. spinige.ra, mandible. 

2. A. „ 

3. A.ferox „ 
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Explanation of Plates. 

4. A. nigroaenm., mandibles crossing at the tips. 

5. A. syTuidelpha „ „ „ 

6. A. dorsata, mandibles not crossing. 

7. A. praecax, apex of 8th ventral segment- 

8- A. apicata „ „ „ 

9. A. trmmerana, Auct., check and base of mandible. 

10. A. lapponica, base of mandible. 

10«. „ var. base of mandible. 

11. A.f7iJva, base of mandible. 

12. l2o. A. praecox, ba.se of mandible. 

(12rt very aberrant.) 

13. 13rt, 13fe. A. apimta, base of mandible- 

(13rt dra^vn from a Continental example.) 

14. A. /wcnta, base of mandible. 

l.'i. A. synadeJpha, base of mandible. 


Explanation op Plate XTV. 


Antennal joints of Nomada. 

1. N. (ir)7iat/}, Q, 3rd, 4th and .'5th joints. 

2 . N. sexfasciatdr, „ ,, 

3. N. marshameltof, q „ „ ,, 

4 . N. linenlo,, q ,, ,, „ 

5 . N. hthburiana, q „ „ ,, 

G. „ „ 3 Hagellar joints sliowing tubercles. 

7. N. hillam, 3rd, 4th and 5tb joints. 

S. N. (juttulata, Q „ „ „ 

9. N, fiavoguttaia. q „ „ „ 

10. N, obiusifroTJS, o „ „ „ 

11. N, ruficortiis, „ „ „ 

12 . N. hthhnriam, ? „ „ ,, 

13 . N. lineoh, $ „ „ ,, 

14 . N. tmrshameiki', ^ „ „ ,, 

15 . N. obtusifroas, $ „ „ „ 

10. N, fiavogiittata, ^ „ „ „ 
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Explanation of Plate XV. 


1, 2. N. rufconiis, 9 (two vars.), armature of apex of hind tibiae. 

3. V. sejcfascia(a, 9 ,, „ „ 

4. iV. goodeniana, $ „ „ „ 

5. N, armata,, 9 ' „ „ 

G. N. jlnvopicUj., 9 M » .» 

7, 7a> 76. N. guttuhtn., 9 {3 vars.) „ „ „ 

8. N. bifida, 9 

Q, 9o, N. 6aceate, 9 (2 vars.) „ „ 

10- hilhna, 9 „ >> 

lb N. rufipes, 9 „ 

12. N. fiavoguttata, middle femur showing the length of fringe 

beneath. 

13. N. ntficornis, (5, middle femur showing the length of fringe 

beneath. 

14. N. hiicephahe, middle femur showing the length of fringe 

beneath. 

15. iV. fiava, middle femur showing the length of fringe beneath. 

10. N. hillana, „ „ „ „ „ 

17. N.furva, t?, hind trochanter and femur. 

18. N. fvmta, „ „ base of femur. 

19. N, hillana, apex of mandible. 

20. N. bifida, 9 

21. N.fabriciam, 2 » 

22. N. rujicarnis, two flagellar joints of antennsu* sliowiiig hairs. 

23. N. bucephafae, 2 „ „ „ „ „ 


Ai:gu3T 15, 1910. 
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VJIT. Noles on ihe Exodc Proetot ru]K)idc’a ui fhe Ui 'dimh nnd 
Oxford Vniccrsily Mu.svunus, icilh tf 

New Genera and Species. iW Alan P. 
Coiunniiiicated Py 8. A, Nkavk, M.A., l).8c. 

[RftuI Juiiu4Lli, U)1!LJ 

This jjapor is an attempt to id(‘ntit'y t he inateiiid of the Pioc- 
totrupoidea in the Bi'itisli Mus('nni.;vnd the 11 o]h* Depait- 
iiienfc, Oxford University Museum. Four new j^enera, 
sixty-three, new species. and two new varieties an^ described. 
At the same time I have examined oilier authors' tvpes. 
iiiid have been able to sink several genera, and rightly 
place a number of species. The gejiera are not widl de1iiic<i 
nor understood, especially in tlie Seel ion idae, and too manv 
genera have been erected of recent years without defining 
heir relationships and differences. 

Pamily 8CELI0NIDAE. 

P HO s A i ( ; us K ic If e v . 

IvielVer erected this genus to contain Aprynti eJoinj<dn.'< 
A.slunead, stating that the antennae. are lililoiin in both 
st‘xe.s; but doiigala.^ was described from the male sex only. 
The species desciibed herewith form a natnnd group, and 
agree fairly well with Ashmead's d(’S(“viption of e/oin/n/n.^', 
except foT the presence of false basal and median veins; the 
raised area on the median segment si'cins to be a distinctive 
character. The species are more robust tluui those of 
Miicroleleia. In viokweus and alrdlus, the raised area on 
the median segment is not well separati'd from the posl- 
■wutelluui, and it would be easy to take them for sjiecies of 
t'hmnotdeia. lire Australian speeies descrilied by me in 
the genus Cacdlus may also belong here, but this point I 
hope to clear up later. 

Prosapegus violaceus, n. sp. 

j. Dark blue; legs, inehicling the. coxae, brigliL yellow; luiteiiiuiu 
hlut k, scupe brown. 

dead transverse; with large dense pmut lives; eyes large, liaie; 
fllANS. ENT. SOU. LOND. 1919 .™ PARTS lU, IV, (DEC.) Y 
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ocelli Luge, liilliur close togcthci. Aiitemiae filiform; 

scn]m slendm’ ; jx'dk'ol ralhor short, haH as long as funicle 1, 2 ills- 
titufiy slujiter than 1, 3 with a distinct excision, 4-0 subctjual avuj 
subquadratc. Thorax stout; scutuni aiul scutellum rcith large 
conllnciit piinctui'cs ; parapsidal furtows well determined, wide apart ; 
]>ostscutelluiit short ; median segment at base with a raised triangular 
area extending altnost to posterior inargiit, the rest of the selcriiu 
obliquely longitudinally striate. Fore-wings lung, but not reaching 
a[)cx of alHlonien; sooty; venation fimeous; subinarginal vein 
attaining eo.sta at iiaif-wing length; marginal vein rather .shorter 
than the stignial wliieli is long and oblique; postniarginal hardly 
longer than the stignial ; liasal vein long, oblique, the median reaching 
[Kjstciior wing margin; radial vein representoii by a long dark line 
parallel with the anterior wing ntargin. Abdomen long and slendci; 
fiisifnrm ; longitinliiially rngose, tin; basal segment striate, the a[ii(':il 
sogmeiit punctate; apex with two sharp jxiints; lateral margins of 
basal segment.s carinate, 2-5 witlj a distinct median earina; 1 .some- 
what wider than lung, 2-4 longer than wide ami auhcqiud. Legs 
slender; jKisterior tarsi no longer than their tibiae. l.iength, 8 mm. 

$. Like tile male but the abdomen is iioinicd at apex; median 
earina. suhobsolete on segment 5. Antennae 12-jointed; scajK- 
slender; [tedieel twice us long as its greatest width; timiele 1 about 
tiirec times as long as ix'dicel, 2 onc-half as long as 1, 4 as wide 
ns long; elub 0- jointed, the joints rather wider than long. lAUiglli 
11 mm. 

Described from one pair labelled “ Dore, Dutch New 
Ouinea ; Wallace.” 

Type in the British Musc,iim; cotype iu the Hope Collec- 
tion, Oxford. 

This beautiful species is the largest Scelionid I have .seen. 

Prosapegus atrellus, n. sp. 

9 . Black, the head and t horax with afaint aeneou.s tinge ; imtennm 
wholly black ; co.xao black, the anterior and intermediate legs rcdiiidi- 
hrown, (he po.sterior legs dull dusky-red. 

Head transverse, no wider than thorax; vertex declivous jwstc- 
riorty, with large su!)-eontluent punctures, laterally with two ohliqiiL- 
curiiiac continued down the eliceks; lowm- half of cheeks with onl\ 
a few large puncture, s; no frontal depre.ssiou; frons with large non- 
•confluent ])uaclui'es, tlie lower half with a large smooth m.esal area: 
eyes Very large, bare ; ocelli huge, rather close together, the lateral 
pairsepiiraled from the eyes by nearly their own diiumder. iknteuiKu 
12-jointed; scape long and slender; petheel fully twice as long a; 
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its iiiiMtest width; funitle 1 elongate, twice as long a.s pedicel, '1 
vliglitly longer than itetlicel, ,‘5 quadrate, 4 wider than long; elnh 
il-joiiited, 1 the longest, a little lunger than wide, 2 "> wider (lian 
luitg. Thorax about twice as long as its greatest width; pronoluin 
with several strong longitudinal stjiae, its angles rounded; seutuiii 
;iik 1 seiitelluiu with large scattered pnnetures; paiapsulal fnrrow-.s 
(lee(> and distinct ; median lobe of scutum a little de}>ressed at meson 
jiiitci'iorly where there is a faint medhm carina ; .seutelluiu large, its 
[Kisterior margin foveate; itost,seutellum visible as a foveale line; 
median segment with a raiseil triangular aiea at meson, whiefi is 
ratluu' longer than its basal width and with a median earina ; rest of 
iiK'diaii segment rugose, with two carinae, and wit)» a whitish pateli 

[iubosceuce laterally; mesopleurac veiy coarsely striate and 
silicate like the pronotum; nictapleiirae rugose. J’ore-wings reach- 
ing beyond apex of fourth abdominal; broad; deeply embrowned, 
ilie colour darker in the area enclosed by siibinarginal, basal, and 
iiiediaii veins ; venation nearly blae.k ; siibmarginal vein attaining 
costa at half-wing length ; muigiiial veiji ahiiosl as long as the stigmal 
w hich is moderately lu])g and man ly jierpemlieular; post marginal 
no longer than the marginal; basal vein long, veiy ol)lit|ue; tmalian 
vein long; radial vi'in rather well marked and very long; iliseoidal 
^cin faintly indicated. Abdomen long and fusifoiiii, not twice as 
long as head and thorax united ; pointed at. apex; segment 1 sunic- 
wliat wider than long, 2 anil o somewhat lunger than wide, 4 a little 
>!ioi(er and us wide as long, o a little sljurter tlian 4, ti shorter than o; 
l-.o with a strong median carina; 1-f with a strung lateral earina; 
I strongly striate, the rest densely longitudinally rugose; venter 
of abdomen shining, with large seatteretl punctures ami s])arse striae. 
],rcjig(h, 7 mm. 

j<,*SiiniIar to the female hut the abdomen is blunt and emarginate 
at ajiex; legs sometimes lighter in colour, the coxae more or less 
reddish. yeaiX3 .slender; jicdicel hardly iojiger than its greatest 
width; tiagellar joint 1 more than tw’iccas long as pedicel, 2 distinctly 
shoi'icf than 1, 3 somewhat cxcisc(.l on one margin at apex. 

Doscfibed {lotii tliree niales, one female in tlio Wallace 
b'ollectiun from Bore, Butch New Guinea, and Mysol. 

Type and cotypes in the Hope Collection, O-xford; one 
cotype ill the British Museum. 

Prosapegus metatarsalis, m sp. 

j- Black; legs clear yellow, the coxae more or less reildish; 
antcimac black, the scape brown. 

Head normal; froiis not depressed; eyes moderately large, bare; 
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ocelli ratlicT wide apart, tlic lateral pair a little separated from ili^ 
eyes; upper half of frons aiul the vertex strongly longituduaihv 
striate (thus between the striae there ia a sulcate appcaraiu-e), 
toward occipital mai'gln with a rugose tendency; lower half of fruu., 
smooth; a few strong striae converging around mouth; cheeks wiili 
large dense punctures. Anteimao 12-jointed; sca^xj slender; 
pedicel as wide as h)ng; hagelluui tiliform, tlie joints elongate, 1 
liai’dly longer than 2, 3 not excised and hardly shorter than 2, tin, 
penultimate joint over twice as long as wide. Thorax ))laiii!v 
longer than its greatest width; pronotuin short, foveate-stdau-; 
parapsidal furrows deep and foveate, wide apart and almost parallel; 
median lobe of scutum with large dense punctures; lateral lobe, 
narrow, almost smooth, with a faint nmdian earina ; scutcHtiii! 
transverse, its posterior margin straight, with a row of foveae at it., 
base, an<l with large foveae ahmg }X)sterior margin, thus the Central 
smooth area is quite short; j)ostscutelluni visible as a foveate lijir; 
median segment with a raised reidaiigular area at meson which llll^ 
its latei al margins straight and eaiinate, its posterior margin coiieuvc. 
its meson with two earinac; median segment luletally pubescent. 
Fore- win g.s reaching a little beyond apex of fourth aUloininal seg- 
ment; broad; not greatly embrowned; submarginal vein attaiiiiiij.' 
costa at half- wing length; marginal vein one-half as long as (be 
oblique stigmal vein; postmarginal more than twice as long as flic 
stigmal; radial vein iiulicatoil; basal and nn^dian veins as tliick 
yellow lines, the former oblique- Abdomen fusiform, about twice 
as long as head and thorax united ; ahnost jK)iiiled at apex; segmeJit 
1 rather lunger than wide, 2 and 3 subequal, 4 a little shorter, -5 as 
wide as long, 7 very small, cmarginatc at apex; 1 somewhat rai.scd 
lit meson, 1 and 2 carinate laterally, 2 and 3 with a blunt median 
cuiinu; I strongly stiiate, and smooth lx:twoen the striae, 2 and b 
densely Hnely rugose, and vvith irregular longitudinal stiiae, 4 and-ii 
similar but the stdae very line. Legs slender ; busal joint of j)o.stcriur 
tar.si very long, tliree times as long as the remainder united. Lcnglb, 
7 mm. 

Described from two males in the, Wallace Collection frotn 
My sol and the Aru Islands, Kast litdies. 

Type and cotype in the Hope Collection, Oxford. 

Prosapegus glorianus, n. sp. 

Q. Head black; thorax and first abdominal segment brillianl 
orange; second and third abdominal segmenl.s black, the remainder 
dark violet-blue; legs wholly yellow; antennal scape yellow, next 
four joints dusky, the apical joints black. 
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Ifoad normal; vertex smootli arul sinning, ^Yifh a von* foiv 
punctures; checl^s large, widi scattered punctures; frons Wbly 
cic pressed, smooth and shining, latonilly with one or two suboWolete 
sti iao, with a median carina running for some distance from antennal 
insertion; eyes large, bare, narrowing ventrally; ocelli large, wide 
a[iart, the lateral pair against the eyes; month with converging 
striae. Anlejinae 12-jointcd ; scape moderately long and sfimt; 
]H-diccl onedialf longer than its greatest width ; ilagellar joint I fully 
twice as long as the iX’diccl, 2-10 gradually shortening. Thorax 
twice as long as its greate.st width; jn'onotnm hardly visible from 
alK)ve; scutum and scutellinn smooth aiul shining, with a few 
scattered iiunctures; scutum as long as wide, its anterior margin 
broadly rounded; parapsidal furrows deep and foveatt', M'ido aiairt 
and almost parallel; scutellum foveate at anterior and posterior 
margins, its YHWtcrior margin straiglit; ]io.s(sculcllum short, foveate ; 
raised area at base of median segment rectangular, its lateral margins 
straight, its ]X).sterior margin concave and obtusely biileniate, its 
surface rugose and with sc'Veral striae or carinac; lai('rally the 
uu'diaii segment is ]Jubcscent. I'^ote- wings long, I'xtending l)eyond 
apex of fourth abdominal segment; very dcej)ly fuscous; venation 
black; marginal vein barely one-half as long as the oblique .stigmal 
\eiu ; postmarginal over twice, as long as tbe stigmal; basal, tuetiian, 
;ind radial veins well marked, tlic basal very oldiquc. Hind-wings 
deeply fuscous, the basal lliird hyaline. Abdomen almost 1wie(' 
as long as bead and thorax iiiutcd; liardly narrowed at base, bbint 
at ajK'x; segments 1-1 longer than wide, 2 and 2 longest, 5 us wide 
as long, ti somewhat shorten' than 1) ; 1 ,‘l irieguiarly s( rongly nigulosc. 
the rugae wavy and snblongitmlinal ; 4--() densely piim tate, with 
sfitr black pubescence. Hasal joint of posterior tarsi wry long. 
Length, 7 mm. 

Desciibed from one male lalxdled “Suva, Fiji; 11. C. L. 
IVrkins.” 

Type in the Hritisli iMnseuni. 

This strikingly boantifiii species is closely uIIkmI witli 
miofamdijf, both having the. rect.unt'nlar raised area on 
the median segment, the long basal joint, of the ])o.sterior 
tar.si, and the straight posterior margin of the scntcllnin. 

Macroteleia gracilicornis, n. sp. 

'i. Black; coxae black, the huimra. dusky, the libiue and tarsi 
bnoviiish-yellotv ; antennue black, the ba.sal six jf)iiils a little suHused 
with brown. 

Head auhquadrate, Itiiely eontiuently punctate and coriaceous; 
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frontal depression shallow, not margined, finely coriaceous; evps 
large, bare ; ocelli wide apart, the lateral pair close to eye margins. 
Antennae 12-jointcd; scape slender; pedicel about twice as long 
as its greatest width, as long as funicle 3; funicle 1 much longer, 
several times as long as wide, somewhat longer than 2; 4 shortest 
but longer than wide; club fi-jointed, joints subqnadrate, 1 a little 
the largest. 8cutum finely densely punctate and with short fine 
pubescence; parapsidal furrows feeble, failing anteriorly; scutclluin 
semicircular; [Juslscutelhnn and median segment unarmed, bore- 
wings reaching apex of abdomen; bi'oad; subhyaline; ven;Hi(i!i 
brown ; marginal vein rather longer t han the stigm.al which is rntlior 
short; i)ostmarginal a little longer than the marginal; basal anti 
median \'eins hardly indicated. Abdomen not twiee as long as head 
and thorax united, slightly nariowed at base, pointed .at apex, the 
apical segments not compressed; an indistinct protuberance on 
basal segment; segments 1-3 a little longer than wide, 4-0 wider 
than long, 2 .and 3 subequal, 6 quite short; 1 4 densely conflueiiily 
longitudinally ]nmetatc, b with seatlcrcd punctures, 0 sinoeih. 
Legs slender; tibiae as long as their tarsi. 

Apex of abdomen blunt; no basal protuberance. Antenn.u 
filiform; funicle joints all longer than wide, 3 and 10 longest, ] as 
long as pedicel. Length, 3 nun. 

Described from two females, one male, laljelled “St. 
ITelena; AVollastoii.” 

Type and cotvpes in tln^ British ]\lnsoum. 

Tins species is imt typical of the genus on account of 
l,he shorter non-compressed abdonum. 

Macroteleia emarginata, n. sp. 

$. Black; legs, imduding eo.xac, and tirst six antennal joints 
briglit yellows 

Head subquadrale; rather densely jaibeseent ; densely pnmfati'. 
the ])iinotiires not large; frontal depression slialloav, elongate, m 
margined, smooth ; eyes large, bare; ocelli large, well scparaterl. llt<- 
lateral pair against (‘ve margins. Antoimao 12-jointed; scapf 
slender; pedicel slender, fully twice as long as its grcate.st width: 
funicle i a little longer than iicilieel, 2 distinctly shorter than J. •' 
a little longer than wide, 4 wider than long; club C-joiiited. the 
joints wider tlian long. Thorax rather densely pubescent ; scaitiiii'- 
and scutelluin densely punctate; jiarapsidal finrows delicati'; 
scutclluin large, its ])osteriyr margin feebly yet distinctly emargimiic: 
median segment somewhat shorter than seutellum. l‘or<‘-wiiii'> 
long, reaeliing beyoiul fourtli abdominal segment ; bj'oad ;sul)hyalu>c. 
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volition l)ro\^Tiish; inArginal win a little- longer than tlie stignsal, 
whicli is inofleratcly long, straight ; postmarginal nearly twice as 
long as the inarginal ; basal inul nu'dinu veins jiot iiulieatcd. Abdo- 
men long, about, twice as long as head and thorax combined ; rather’ 
narrower than thorax, the sixth segment eomin-essed laterally; 
segment 1 no longer than its greatest width, the remainder all longer 
than wide, 2 and 3 a little the longest; basal segjneiit. without a 
trace of a protnberaitoo ; with fine jtnbescenee ; wholly longitudinally 
striate; apical scginont punctate. Length, th'j nnu. 

Described from one female from Kucliiog, Borneo, and 
labelled “ Macrntelciapivipef^ Cameron.’' 

Type in the British Mnsenm, 

Mawoteleia perkinsiana, n. sp. 

0, Clack; legs yellow’, the coxae fiiscous; antennal scape yellow; 
fniiiole a little snlTused willi yellow-, tbc elnb black. 

Head normal; snbquadrato ; wholly densely rather finely pnnetate 
except for a smooth area above anteimal insertion; froiis not, 
dejnessed; checks large; eyes laige, bare; ocelli small, wide apart, 
(he lateral pair against tile eyes. Antennae i'd joinled; scape as 
long as next, four joints combined; ])ediccl fully twice as long as 
its greatest width; funielc joints rather narrowc'i- than pedicel, 1 
more than twice as long as w ide, 2 mm-li short c-r, 3 .and 4 cpiadrate: 
club (>-jointed, joints 15 a little wider than long. Thorax longer 
tliaii wide; scutum as iemg as w ide, narrowed antc-riorly ; the median 
lebe punetato, densely anteriorly, less so iKasteriorly, the lateral 
iehes with scattered jnuu-tures; parapsidnl furrows distinel and 
foveate; scutellum seinieircnlar, smooth except for a few niimife 
jumetures; median segment shorl, striafe-; all pleurae deii.s<‘|y 
pLinjctate, the mc-sojih-urac* with a narrow smooth depr<-ssion. Kon*- 
wlngs reaching apex (d ahdoinimd sa-gincmi 4; broad; liyaline; 
venation fuscous; marginal vc'in distineUy longer than the stigmal, 
the postinarginal no longer limn the marginal; basal and median 
Veins not represented. Abdomen not twice as long as head rind 
thorax unitod ; .slender; no horn or (nix refc at base; segment fi only 
eomin-e.ssed ; wholly densely linc-ly longitudinally si dale and will) 
line pulK'seeuce; s<‘gmeut 1 ns wide ns long, Ihi- olln-rs longer than 
wide, 2 and 3 subequal, 4 a little shoiter, 5 distiiietly shorter than 
4, 1i a little longer than 5. Ihwterior taivi jh> longc-r than iheii 
tibiae, their liasal joint a little slnnter the following united. 
Length, 3T> mm. 

Described from two ftMuales hibcllmi ilmnlnberg, 
Queensland; 11. C. h, Berkitis.” 
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Type and cotypc in the Pritish Museum. 

I have much pleasure in naming this species after the 
collector, to whom I am indebted for this and other 
’specimens. 


Macroteleia erythrogaster Ashmead. 

Several females reared from base of grass, ImperotQ 
cnmlafn, containing Tomaspis camodyi, Issorora, N. W. 
Di.strict, British Guiana, 2.vii.ld {C. B. Williams) , The 
type, locality is St. Vincent, West Indies. 

Macrot«]ela carinata Ashmead 

One female swept from grass, Bon Tntento, Bettervor- 
waehting, British (xiiiana, 21.V.16 [C. B. Williams). The 
type locality is St. Vincent, West Indies. 

Romilius Walker 

RomiUus Walker, Anrn ]\T;ig. Nat. Hist., vol, 10, 18J2. 
p. 274. 

Tritekia, Kiefl'er, Berlin Ent. Zeitsehr, vol. 50, 190C, p. 20.). 

I cannot distinguish any generic distinction in Kieffer's 
genus; the species '^ofalc. Walker is unknown to me, but 1 
have examimal the type of (hois Walker, which is a typical 
Macwteleia with a third ill-defined groove on the scutum. 
But Ivietl'er has described a variety (nsulcala of the specie.^ 
Mavmkhia yhidiator Kieffer, which has this third groove; 
hence, hofli Romikus and Trilekia should full, probably, as 
synonyms of M(uroldei<(. 

Romilius duris Walker. 

Scflio il/iris Walker, hlon. C'halciditum, vol. 2, 1889, p. Cl. 

,j. llliick ; legs yelli)W, rhe coxae bhu'kisli ; .seape brown. 

Hoad subqaudrate ; deiisoly ]ainetate, the pinudures not large; 
eyes large, bare; lateral o('elU a]nio.''t tonehing the cye.s. Sea] o 
.slender; jicdicel not nmelii longer Ilian it.s greate.'^l’ wicltli; flagellar 
joint 1 distinctly loJiger than jicdicol, 2-9 shorter than I. Scutum 
finely (:onao<'Oiis, tlie inetlian lobe ]ainc1ate exeejit laterally ; pai'a|isi 
dal furrows deep and distinct, the nu'dian groove sliallow; scuttllutii 
finely coriaceous and with some punctures, it.s caudal margin foveate. 
Pore-wings long but not attaijiing apex of abdomen; sub-hyaline: 
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v(>r.<ition dusky; mnrginfll vein ns long as tlio i-atlior long cinnod 
>tiLnnal; postmarginal a little l()ng<'r than lh<' marginal; kasal and 
median veins indicated. Abdomen over one-half longer than heiul 
and thorax united; searcely iiairuwed at base; bis]iinosc at a|K‘x, 
the spines sliort; segment 3 a little the longest. Ioi\ger than wide, 
(1 short; 1 and 2 striate; the rest densely eoniliU'iitly jmnetate and 
with some pubesccnee. I.<cngth, !i mm. 

Described from Walker’s typo lahollod “ Tasmania.'’ 

1 know of no Australian ]\Iacmfeleiit witli the median 
groove or impression on the scutum ; uor do I know any 
other Macroleleia from Tasmania. 

Chromoteleia nigrescens, n. sp. 

,j. Bhick; antennae wholly hlaek ; legs, <‘\e('])l (he coxae, reddisle 

yellow. 

Itead traii-svcrse, no wider than thniax; eoars('ly nigo-imnetate 
,'iiid with scattered stilf pubesei'niT ; elieeks with similar seulptiire ; 
fnrtital de]>rcs,sion shallow, not margined, no wider limit ils distanee 
finm the eye margins; between the antennal insrTlions is a bhiiit 
Idinh; arotmd month wdth converging st ria(' ; eyes largi', pnhe.scent ; 

wUh; apart, the lateral ]tair a lit tie .separated from eye margins. 
Antennae. 12-jointed; .«ca[)(‘ sli'iider; iK'dieel no longer than ilsgrtad- 
esl width; funicle joint 1 onjtulifoi'in.ttearly twice as long asitsgreal* 
cs( width, 2s]iorter, 3 quadi'at<“, t- i) a little wider than long. Tlxn’a.v 
stout ; pronotum triineate anteriorly, its angle.s subac ute; |iiira])sidal 
furrows de(‘p an<l eomplele; scutum willt large eonthauit puiietures, 
these not so (h-nse on .sentellum ; posl.scutellum rugose. «-on.s|ncn()U.s, 
triangular, not mindi sliortiu' tliau scnlellnm; nualiaii sa'gment with 
its posterior margin profoundly excavated, its meson hidden i>y the 
postseutollum, distinctly lateral uml rather finely rugose; ]ik‘Urae 
eearsely rugose. I'ore-wings almost leaeliing ajiex of altdoinen; 
hroad ; du.sky; venation blackish ; .sniniiarginal vein attaining i-osla 
at fully half-wing huigtli; marginal \ein lainetiform ; stigmal vein 
long, the postmargiiial nearly tliree times .as long as stigmal ; basal 
and median veins indicated by (liick brown lines, the former pm-inn- 
fliriikir; irnlial vein indicated, lunning from stigmal vein to wing 
-ipex; diseoidal and reeurnail ■\<iiis iiidieuted. Altdoinen .^(unew hat 
lengf-r than head and tlauax united ; baldly narrowed at hiiKe, blunt 
at a|Ji>x; segments all mueli wider than long, 2 .-ind 3 a little longer 
tltmi 1 or 4 ; 1 in eentre at base a little piodiiced ; I nigo-striale, the 
!''sl densely coiilluently punctate will) a longitudinal tcmiemy. 
bcngdi, 2-75 jiini. 
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Described from one inale labelled “ Yallingiip, 8AV 
Australia, Dec. 1913; R. E. Turner.” 

Type in the British Museum, 

The first Australian member of the genus. 

Chromoteleia rufithorax Kieffer. 

Two females labelled “ Tcapa, Tabasco, Mexico: 1{. || 
Smith.” 


Lapitha Ashmead. 

Lajniha Ashmcad, Bull. U.S. National Museum, Ijsti:'’, 

p. 222. 

Aamlhokpitha Cameron, Soc. Entom., Stuttgart, 27, 191‘’ 
p. 70. 

I do not think that Cameron’s genus ought to be coin 
sidered distinct; it differs from Lapitha only in the sligliilv 
dilferent form of the postscutellum. 

TAin.E OF ^TALAYAX 8FKCIRS. 

{!] S[)ine on poKtscnlclhnu .Ample . (tirim, n. sp. (Java). 
S])ino on post.^eiitelhim with lateinl 

KuhneiUe aiigk'.s, (2) 

(2) Colour lirown mill yellow , . . fftremora, n. .'<p. (Itonii u), 

Cohnir hluek. (3) 

(3} strongly pimchifcil . . . C;ini. (Boni(o). 

Ifead tiiiely puuetiwed . . , //raHrVf/, n. sp; (davji). 

Lapitha citreicoxa, n, sp. 

0 , Ho.id hliuk; t)io?';tx rich oehremis, the eonlre of sciUntn. the 
scutelluni and the postscutellum dusky-black; abdomen (lull brown, 
y(*llo\v in c('iUrc; l(*gs, iinluding tlK‘ coxae, iiale lemon yellow; sea)ie 
and pedicel yelunv, tbe rest of the aiUennae black. 

Head transverse; densely iiigo-pnnetate, the sculpture no! 
coarse; occi])ital margin transversely striate; clu'clvs striate; mouth 
with converging stri.ie; lower Italf of frons with a Inoail shallow 
(.lcj)ressioii, sinnotb and shining and with a pair of fine median 
Ciii'inae running to antennal instulions ; eyes large, bare; ocelli wirlc 
aiiart, the lateral pair against tliec've margins. Anttmnae ]2-joiiiti-d : 
scape slender; pedicel slmrt, as wide as long; tiagellar joints Iniiu 
and filiform, suheqnal, several tinu's as long as wide. Thorax a 
little longer than it.s greatest width; parajtsidal furrow.s absent; 
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.c-titiini iiirgo, 'ntli fine (leiis^o juibt'W'nu-o nnd finely wrinklod in- 
aliitaceoiij;; seutcUum sonucirL'uliU', its niiteiinr and jHistorinr 
jiiargiiis foveate, wltli sciil]>tiirt' siniilar to l!ic scutum ; postscutclhiin 
a little produced, transverse, its angles sub-acute, ]iroduced at 
jneson into a distinct spine, Avilli two curved earinae running fi-om 
the angles to the meson; median segment short, rugose ; proplenrae 
depressed, smooth; mesoidenrae witli a deep elongate sniootli 
depression; metaplcurae rugose. Fore-uings reaching hjh-x of 
:tl«Iomcn; broad; a little ycllowisli; vtmation fnseons; subnuirgitial 
vein attaining the costa at fully half-wing length; marginal vein 
(ine-half a.s long as the stigmal whi< li is moderately long and a little 
riirved; ix>.st marginal over Iwii'o as long ns stigmal; basal vein 
distinct, ])Ci’peridicnlar, the median and radial Veins indicated. 
Abdomen somewliat longer than head and tliorax united ; fusiform ; 
segments wider than long, 2 and 11 longest , 5 and 0 sluirl ; 1 A si riate, 
t h densely’' finely punctate, hegs sleiuh'r; basal joint of posii'iior 
tarsi as long a.s the rest united. Li'iigllt, .‘1 mm. 

Described from three ninlcs labelh'd “ Acanllwtchm 
'n»jjeo///s Cam., Kuching, Borneo; J. IT. Hewitt.'’ 

Type and cu typos in the British l^liiscnni. 

Lapitha javanica, n, sp. 

Black; coxae black, the leg.s dusky, tli(“ anterior and tibiae 
yelltiw; sca]ie brown, rest of antennae black. 

Head transver.se; finely densely imnctate ami r-oriaceons ; mouth 
witli converging striae ; lower lialf of frons smooth ami shining, not 
depressed, and with a nmclian eaiina; eyes large, bare; ocelli wid<> 
a})art, llte lateral pair a little seiiaraled from the eye margins. 
Scape long and .slendei"; pedicel sliort, as wide as lung; tlagelkji' 
joints cylindrical, lilifoiui, jiilose, slightly decn'using in kmgfh 
toward apex, ,‘l witli a slight cxeision at lialf it.s kmgth. Tliorax 
stout; pnrapsidal furrows ahs<']it; scutum and sentelluin di'iisidy 
granulate and witli very short pnbeseeneis scutellnm with a. foxa'ale 
line at anterior and ])ostei ior margins ; jiostseutelliuu as in rih-ncumi 
pleurae mostly smooth, mesopleurae witli a narrow cloiigati' dejmes- 
siuii, striate against the tegulae. J'ore-wing.s reaeliiug a little layoml 
apex of ahdometr; broad; infiiseate; Vitiation fuscous; marginal 
Vein one-third as long as tlie stigmal which is a liftk* curved; [lost- 
iiiarginal iwiee as long as the stigmal; basal vein dislinet, ohliipic. 
tlic median and radial v<nns faintly maikeil. AlKloineu a lillle 
longer than head uJid tliorax eonluncd; .'iegmcnf s ail wider than 
long, 3 hardly longer than 2 ; shining; segments 1 -3stria(e, 1-0 with 
miiuite iiunctiires iiiul sliort laibesceiiee. l..('nglh, 2-.'i inim 
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Described from throo males labelled “ 5000-7000 feet, 
Tjibodas, Java, Aug. 1913; Dr. Konigsberger.” 

Type and cotypes in the British i\Iuseum. 

Belongs to the AmniJioJapitka group and near nigrmVls, 
which according to Cameron has the vertex and frons 
strojigly punctured. 

Lapitha divina, n. sp. 

0 - Bull rcflclish-bromi, the srutiim, oxnopt po.stenorly, and lie 
froiiK, bright ocIucouk j eoxixc dusky, the legs yellow; seaiie yellow, 
the antennae black. 

Head transverse ; vertex, checks, and upper half of frons densely 
eoriaecoits and with obscure small punctures; lower half of frons 
with a .'smooth faint (h'prossion traversed by a median carina; oa 
either side of this dciJicssion finely W'linkled ; mouth with converging 
striat;; eyes large, bare; oec'lli wide the lateral pair a little 

separated from the eye margins. Antennae 12'joirifed; jK-dicel 
no longer Ilian wide; Hagellar joints long and llliform, jhlose, 1 a 
little longer than 2, which is shortest, 4 and b longest each twice as 
long as 2 ; scutum and .scutcUmn finely wTinkled or alutacoous, and 
witli line puhescenro ; ]i;n'a])sidal fiinows absent ; seuteilnni with 
a foveate line at antciioi' and jiosterioi' margins; pnst.seiitelhiiii 
with a, triangular tooth llial is no longer than its basal width: 
]deiinie as in jaranim. 'K(U'(‘-wings reaching a little beyond aiKx 
of abiionieii ; sonu'whid dusky, almost liyaline at base; venaliou 
fuscous ; inarginal Vein one-half as long as the stigmal whieli ir- 
rather short; postmarginal twice as long .as the stigmal; basal vein 
di.stinet, a lit tle oblicjue ; median ami radial veins indicated. Abdo- 
men a. little longer than liead and thorax niiifed ; segment 2 as long 
as its greatest widtiu 2 as long as 2; t-3 .striate, 11 rather Hncly so, 
4-0 rather liiH'ly densely pulies(ant and linely sculptured. Length. 
l-7{) mm. 

Described from four males hibidlcd “5000-7000 feet. 
Tjiltndas, Java, Aiio. 1913; Dr. Koniosberger.’' 

Type aud cotvpi's in the Briiisli Museum. 

Mkrriwa, n, gcii. 

(j. Hoad iionmd, transverse; frons with a broad area faintly 
depres.se<l and riurngined latiually; eyes large, bare; ocelli wiilo 
apart, the lateiid pair a little sepaiated from the eye margins. 
Antennae r2-jointed; scape long and slemh'r; the Ihigellar joints 
long and cylindrical. Thorax iiornud; pronotum hardly visil'le 
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fioin above, rouiKled anteriuily; ])ara[i!<kliil furrows tUvp and 
scutelium seimciroular, with u foveate line alonj* anterior 
.Old posterior margins, with a short s])iuo against eillier lalero- 
jMsterior margin ; iK)stscutelluni short, with two large leetli ; median 
Moment declivous laterally, its posterior niargiu straight, wiili three 
tariiiJie at meson. Fore-M'ings long and broad; submarginal vein 
uitaining costa at luilf-wing length; mai'gijtal -vV'iii one-lhirtl as 
long as the stigiiial wliieli is moderately long; a long false radial 
\eiu reaches the costu thus forniing a long false nuljal eell; post- 
inaiginal Vein long ; basal ^'ein distinct, the median hardly indicated. 
.U)domen fusiform; :i little longer than head and thorax combined; 
-oinewliat narrowed at base ; .segment J us long as wide, 2 gradually 
widening, a little lunger than its greatest width, \> as lung as 2 aii<l 
as lung as wide, the others transverse. -Legs slender. 

lu Kiofter's table of genera (llhlU), nimiing to Dichotclvas 
Kielfer, from whicli it dilfers in having the postaeutellniu 
liispinose; ag:reeing witli Dihtpilha Kielfer, o.xccpt for the 
slioft spines on the scutellnm. 

Tvpe, the follow! tig speeies. 

Merriwa quadridentata, ii. sp. 

j. Dull blaek; coxae fuseuus, also the femora .nid apiral half 
<-f pusteriur tibiae, (lu; l(‘gs otherwise pale ycllu\^ ; autennae hlaeU, 
the seape yelloW’. 

Vertex linely giamtlate, with a few fine transvers(' stiiae against 
(iceifHtal margin; eye margins carinate; iipjiei half uf frons linely 
transversely striate, tlie lower half smooth ajul shining and with a 
median cariiui running from antennal insertions; eheek.s finely 
granulate. Pedicel almost twice as haig as its gnatesl width; 
tlagellai* joints pilose, 1 nearly twie(! as long us [>cdirel, 2-'.) very 
gradunlly shorteiiiiig^, 10 a little longer than i. Mciitum am.1 
scutellum tiiK'ly densely ]inn('ta.te and a lilth; pubest'enl ; propleunn; 
and ineso|»leurae shining, without sculpture, tlie latter deeply 
depressed ainl foveate along its margins; nteiapleurae smooth. 
Pore-wings reacliiiig a little beyond apex of abiloimai; Ijiownisli, 
hyaline at base; venation fuscous. First abdominal segmetit 
striate, 2 striate, tlie others finely intitei densely punctate .and with 
tine i>uheseonee. Length, 2-25 rum. 

Described from three males labelled “ 50OO-7OOU feet 
Ijibodus, Java, Aug. Dr. Kouigsbergor." 

Type and co types in tlie British Museum. 
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Baryconus Foorstcr. 

Barfpnws LAxH'ster, Hyni. Stud. Aacht'ii, vol. 2, 

']>. 101 . 

Lamprolelem Kieller, Bull. Soc. £nt. France, vol. 15, lOlt'i 
p. 293. 

Kieiler lias descrilx'd his genus as luving no postuiargiiial 
vein; I have examined the genotype, and iind that tlx 
postniai'ginal vein is very long, but owing to the coloration nl 
characters ol the wing, while the inarginal vein is very (.huk. 
the postniargina} l.s very faintly coloured, which wouU 
account for Kielfer’s mistake; Ja.scinliptnnis Kieffer is 
remarkably like several of the Australian species, notably 
fascia iua Dodd. 

Baryconus pictus, n. sp. 

9. Dull Knklish-lji'owti ; ulMloini'ii (‘k-ur yellow, marked uiih 
dusky hliU'k as follows : - basal lioi ii, along lateiid margin of wgiiietit. 
2 for apii-at (wo-thirds, along laleial inaigin of segnn-iil S fur ajiii-n] 
lialf, lunuis Jieross jmsle! lor margins of .seginenls 2- 4, also tiji et 
ulxlonicn ; legs clear yt41oW, the i:<).\ae dusky; anfennal scajx ami 
club f\i scons, the fiuiick; yellow. 

flead noinuU; wholly densely eonllucaitiy punctate and liiielv 
coiiaec'OUs ; eyes moderafely huge, with :i few kmg setae; lalenil 
oeelli sepiirafe<i from (he eye margins [)y thrar own diameter; froiis 
not depressed. Antennae* sepaiated at base by a tubercle; 12- 
jointed; scape long and slender; pedicel nearly Iwiee as long as its 
greatc-st width; funiele ! fully as long as pedicel, 2 a little, longer 
tliaii wide, 3 quadrate, 4 wider than long; club d-joinled, the joints 
wider than king, I siiihII, 2 a little, the Iarge.st. d’horax somewhat 
longer tlmu its gr('at('.'it widtli; pronotum short, rounded anteriorly; 
scutum and seubdluin sculptured like the hoiul ; parapsidal furrows 
wuuting; puslscutelluiu vciy short, unarmed; median segnieiil 
unarmed. 

Fore-wings rcau-hing a little heyotui apex of abdominal segment 
4; broad; rather rh'eply dusky, with a long hyaline band beneath 
lim second third of the submurgiind vein, and an irregulur Jiariow 
hyaline band beueatli marginal and rno.st of stigmal veins; venatinis 
fuscous; subinarginal vein attaining the costa at fully half wing 
length ; marginal vein one- half as long as the stigmal which is long, 
oblique; postmarginal oue-half longer than the stigmal; no trace 
of other veins, Abdomen narrowed at base, pointed at apex: 
one-half longer than head and thorax united; witli a basal liorn 
projecting over median segment ; 1 3 all longer than wide, 3 a littk* 
longer than 2, 4 onc*haif as long as 3, 5 shorter than 4, G conitai, 
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iu',,rly ils i<Ji5g Us ">, about lliri'c [iiiU's us lojigus its basal width ; 
[-'A rather iliieiy slriute, tho i\‘.st sjiioolli exet'pl for a ft‘w pin- 
|iiiiK'ture.s ; basal horn rugose, lauigth, tiun. 

Described from one female labelled “ Ceylon ; Dr. 
Thwaites.” 

Tvpe in the irope Ctdleclion, Oxlortl. 

Holoteleia tenuicornis, n. sp. 

y Fiisc-olis; thorax dull dusky reddish; legs wholly VolloW; 
.inU'iiual seape and funielo Itrown, the club fitseous. 

Jlcad Tioriiud; stju)()tli and shining, ag.uiist oecipifal niargin 
|ittbcsci‘iit and lincly coriacv'oiis ; (Wes luigc, feebly piibeseent ; 
uectli wide apart, the lateral puii' wc'll .■-eparated from tlu- eves; 
fi'ons not de)irc’s.scd. Antenjtac lli-joiiittul ; seui)e slendi r; ixulicel 
hardly longer than its greatest uidtli; funiele joints N;> long and 
deudev, pilose, 1 sonicwlait shui t<'r tliuii 2, A liaidly shorter than 2, 
f {piite short and no longer lhaa wide; club plaitdy d-juiuled, the 
iuiiits a little wider tliaii long. Parapsidal furrows liistinet and 
rtutiplete; seiitiun .snuxith and shining, the aiit(uior half of median 
lube liiiely [albescent aiul coriaceous, the lateral li;bes with a few 
small pimetures; scutellinn laigc, smooth, its antei'ior aiul posterior 
iiiargln.s foveute; [lostseutclluiii mianiii'd; iiU'dian segment longi- 
tudinally foveato-striate, its euudu-latei al angles subaeiite. I'We- 
wings reaching a little lioyond a[)ex of abdonieti; moileiatolv 
broad; subliyalinc; venation fiiseuus ; snbmarginal vi'iji atlaining 
costa a little before h:df-witig Imigtli; marginal vein as long as tlic 
stigma! which i.s moderately long anil obliiiiie; jKistmarginal four 
times a.s long as the stigmal; basal \ ciij disliiiel, (he median hardly 
indicated. Abdomen liai'dly longer than liead ami thorax united; 
basal .segment distinctly narrowed, .‘^omewliat longer than wide; 
without a horn or [trot ubei'ance at liase; A a little longer than 2, 
as long us the following united; 1 and b:is(> of 2 strongly striate, 
the rest smooth and without si'ul[»luj'e. laaigtli. Mi mm. 

■ j. *Vntennao iiliform ; [»edieel hardly longer than wide; llagellar 
joint 1 distinctly shoiter than 2 or ;j wliieh aie more than three 
times u.s long as wide, 4-‘) shortening. 

Described from two lomulos, ttnc male, labelled “ oOOO- 
biiH) feet, Tjibodas, Java, Au^^ 191-3; Dr. Koitigsbergcr.” 
Type and eotypes iii the Dritisli Musemn, 

Opisthacantha bifasciata, ii. sp. 

i'. Dull I'ed-browii ; abdomen yellow, its second and fourth 
segment.s fuscoim;- antennae fiiseuus, the funiele yellow; legs, 
iiieliidiiig the ooxae, yellow. 
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Head normal; wholly dens-ely reticulate and coriaceous; froiis 
not depressed; eyes rather large, a iitHe pubescent; ocelli wide 
ai)art, the lateral pair a little separated from the eye margiiw. 
Antennae 12-jointed; scape long and slender; iwdicel one-liali 
longer than its greatest width ; funicle 1 as long as i)edicel, 2 a litih 
shoi'ter, 3 and 4 .sniall and fran.sverse; club 6-jointed, the joints 
wider than long, 2 a little the largest. Thorax a little longer Hum 
its greatest width ; ])ronotu)n very short, rounded anteriorly ; seuUnn 
and scutelluni scul!)tuied like tlie lumd ; parapsidul furrows absenl ; 
posLscutelluni with a short spine ; median segment with its posteritw 
angle.s with a sliort tooth. Fore-wing.s leaeliiiig aiK'x of abdonun; 
moderately broad; base of wing hyaline, a broad fuscous hand 
IxMieath apex of .sul.'inarginal atid all marginal and stiginal veins 
followed i\y a narrow' hyaline liand, llu; apex broadly fuseoi’m; suh- 
marginal vein attaining the costa at more tlian half-wing lengtii; 
iniiigiiial vein two-thirds as long as the stigmal which is short .am! 
very oblique; postinarginal over twice a.s long a.s the stigmal; 
basal vein well marked, per[)em!ieular. Abdomen a little loiigd 
tlian head ami thorax united; narrowed at base, iioiiited at ajK-x; 
segment.s iiiueli wider tlian long, d a little longer tlian 2 and 
long as the following combinci!, 1 with a small protuberance ai 
ba.s(:; 1 and 2 finely striate, the rest without sculpture- I^nglli, 
I'25 niin. 

Dcflcribcid front one female labelled “Ceylon; Tir. 
Thwaites.” 

Type ill the Hope (.-olleciion, Oxford. 

Probaryconus minor Wollastuii. 

Sedio minoi' Wollaston, Aiiii. Mag. Nat. Hist. vol. 1, 1358, 

p. 26. 

I'liis is not a Hedio, but belongs Here; tbc posiinnrginal 
\eiii is short., us Ion, <4 as the stigtnal ; purapsidai fiiiTow.s 
wanting; pnslseiitelium with a short blinit tooth; abtlo- 
jueii tuirrowed at base, with a, distinct basal protuberance 
in the female. 


Sceliacantha subplana, u. sp. 

?. Dull bhu-k; legs, except the coxae, dear yellow; antennal 
scape yellow, the antennae otherwise fuscous. 

Body soinewliat flattened. Head rather flattened; eyes ratlicr 
smalt, with long scattered setae; ocelli small, wide apai't, the 
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latowi ]iair sepAi’iitod from tlm eyoji by inoii* lliaii luilf thoir di^tiuiuo 
from tlie nieclian ooollusf froim not dcpres^setl ; vorfox, i-books, 
, 111(1 froiis (excopt for a .sJiiootii area above miteniiul insertion), 
jRitictate but not densely, luul with iiidieations of Suiigiliulinal 
comieeting striae or sulci. Anttnnao scpaiated by a tubercle; 
li-jointcd; scape long and slem.ler; pediced oiio-balf longer tliaii 
Its greatest -width; funiolc 1 hardly as long as podioel, 2 as wide 
as long. 3 and 4 wider tluui long; club U-jointed, tlic joint.s nuu-li 
wider than long, 1 small. Thorax liardly longer than it.s greato.st 
width; pronotniu hardly visible, rounded anteriorly; seulurn and 
K'Utelliun punctate like the head; ])arapsi(,lal furiow.s eomjilote; 
|K)st.<eutclluin as a foveato line, with two small teeth, widi; apart; 
liNuliau .segment short at meson, its lateral margins with a blunt 
tubende at Imif its length, its posterior angh'S with a sharp tooth. 
Fure-vvings rather short, hardly I’eaiiung ajjcx of abrliinuai; modor- 
utely broad; a little infuseatc ; venation yellowish; subjiiarginal 
vein attaining the costa at half-wing kmgtli; marginal vein one- 
tlilid as long as the stigmal whieii is motleratriy long, the post- 
jaargiiial hardly dmelof^ed, a.s long as the marginal; no trace of 
median and basal veins. Ai>donieii fusiform; soniewluit- longer 
than head and thorax united; a little witler than thorax; pointerl 
at apex; segment 1 rvitli a tubercle at base, 3 a little wider tlian 
long and as long as 1 and 2 miitcd or the folkjwing united; 1 ami 2 
striate, 3 [Kilygonally reticulate and finely .striate, -l-t) piinelati'. 
Length, l’2o mm. 

Described from one female labellial “(.Vyhm; ilr. 
Thwaites.” 

Type in the Hope (bllocLion, Oxford. 

The type and only other member of thegemis is Aust ralian. 
The present species differs in having tlie postiiuin.hnul vein 
poorly developed. 


Trichoteleia atripes, n. sp, 

(bal-black; eoxue black, (lie legs black witli a btownir li 
tinge, the tarsi paler, rdso the knees; antennae wholly black. 

Head normal; eyes large, bare; ocelli moderately wide apart, 
each in. a margined depression; frontal rlepre.->sion largia (h'cp, 
!<”(i liiai'giiied, smooth and .shining, very jiarrowly sepanildl from 
eye margins; vertex with large shallow' [tunelun’s, not eonlluent; 
ui eiiiital margin fovoate; cheeks jametate. Antennae 12 jointed; 
Scape long and slender; pe<liecl one-half longer tlian its giealcst 
width; funiele I rather longer (lian j)edicel, twice as long a.s its 
TRANS. ENT. SOC. LOND. PARTS 111, IV. (oi’X'.j Z 
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greatest width; 2 ns long us ], 3 a little shorter, 4 longer tluui 
wide; club sh'jnh'r, O-joiutt'cI, the joiiAs lojigor than wide, 2 the 
longest. Thorax soniewliat longer than its greatest width; piono- 
turn very short, its angles rounded ; scutum large, opaque, tniinifelv 
trunsversely wrinkled; parapsidal furrows deep and eoinpk.ie^ 
wide apail; scutclliun semi circular, Binooth and sliining, its ix>steii<jr 
margin foveate; postscutellum foveate, with a short bidciit;i!!- 
tooth at meson ; inedian segment short, rugose; proplcurae puiit,- 
tatc; mcsopk urac punctate, with a smooth depressed central iirea; 
metajilciirae rugose. Fore-wings attaining apex of abdoaii'ti; 
broa<l; dusky; v<'nation fuscous; submarginal vein attaiulhLr 
costa at half-wiiig length; marginal vein oiic-lhird as long as ih, 
stigmal which is long, almost ]X“rpcndiculaT; postmarginal fully 
twice us long as the stigiiial; radial vein indicated; basal aivl 
median veins as thick yellow lines, the former oblique atid aliiw,,! 
joining the marginal vein. Abdomen a litth* longer than hca<l anr! 
thorax united; a little narrowed at base, pointed at apex; .scg 
iiients all wider than long, 3 a little longer than 2 and almost ;i. 
long as the following united; I without a horn or proluberaiicc; 
1 and 2 strongly striate, 3 and 4 densely punelalc in iiTcguLa 
longitiidinal rows, 5 less densely [umctalo. Logs slender. Leiigtli, 
4 mill. 

Described froiu one female labelled “ Dorc, Dutch Xcw 
Guinea; Wallace.” 

Type in the Hope Collection, Oxford. 

1 think this species belongs here; the typo species 
from Madagascar. 


Rhacoteleia Cameron. 

I have examined the types uf pilosa Cameron, the Ivpi. 
species. 1 think tli(' genus is synonymous with HopJolchi'! 
A.slime:i(l ; it dilfers only in having the third groove on tln' 
scutum stibobsolete. but this character is found in sewrai 
of the Australiati species of Hoploteleia. 

Hoploteleia A.shmead. 

lloploicJeia Ashmead. Bull. IJ.S. National Museum. 1893. 
p. 227. 

Ape/pmneura Canieron, Soc. Entom., Stuttgart. 27. 191-- 
'p, 69. 

Cameron could not have kiiowm Iloploieleia or he woiiM 
have seen that his genus ^Yas identical w'itb it; he ah" 
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that tlie fenialo antonnao are lilifonii, \mi ho mis- 
took the sexes; I have seen a female of (‘((riiutta Cameron 
whieh has typical clubbed antennae. Tlie three s]>ecie.s 
ififjrimnis Cameron, carinafa Cameron, and shioltda 
(.bnieion, all fall into Hophtekia. 

Hoploteleia africana, n. sp. 

Bliloh, Hk-, iint(Minae concolorous, the iii^l four or live joints 
iiioro or less browiiisli; coxae l)la<‘k, feiiioi'a dusky-bhuk, tibiae 
;unl tar.'ii yellow. 

Head subquadrate; finely relieiilate or Khagreoned ; vtTtex also 
willi a few irregular lojigitiulinal striae or oarinac; willi white 
]nibeseeiiec; frons with a larg(‘ decj) niargiiied dejiression wliieh 
has fine eiws-striae ; eyes large, hare; ocelli large, well f-ejiaraled. 
Antennae 12dointed; .siaipo slender; ]ic(lie(“l nt)l much lojtger than 
its greaf<\st width; fuiiiele 1 rather longer than pedicel, 2-4 sluirter 
than 1; club G-joiiited, joint 2 a little ithc largest. Alooflkorax 
puhesceiit; scutum with three well-defined furrows, .sliagreened ; 
sciitellum coarsely rugose; jwstsciitelhnn uith two shai-ji teeth 
dose together. J’brc-wings leaeliing apex of ahtldiuen; )iyalItK‘; 
WJiation fuscous; suhmarginid ^cin attaining costa at fjilly half- 
wing length ; iiiurgiiial vein short, the stiguial iMod<‘rately ]iU)g and 
oblique ; postinargiiial {>ver twice as long as tiie stigmal. Alalotneti 
inthcr stout, not much longer than its greatest widtii ; jHiiuted and 
with two stout sjune.s at ajtex; segments wider than lung, the third 
:is long as the preceding two united ; segnumts I and 2 striate. 

■‘1 and 4 finely longitudinally rugose. Length, I •7.") mni. 

j. Legs, except coxae, golden -yellow^; dUlers from tlx' female 
ill that the ficad Ls ratlur coarsely rugose; llieri' is very little 
imheseeiiee on head and thorax; and tlie s(u]ptuie of fh(‘ abdomen 
is rather eoavsor. Pedieel .short and si out, the llagellimi liliform, 
joint I a little tlie longest, 3 slightly ('xcised. 

Described from one pair labelled “Durban. Natal; 
K. Muir,” 

Type and cotype in the British iMnsomn. 
riii.s is the first African .species of (he g;enns. The tnale 
may he that of another species, the diiteremtes possibly 
feeing more than sexual. 

Hoploteleia orthopterae, n. sp. 

i- Black; legs bright reddislnyellow, the coxae lilaek ; /mlennal 
''‘■iqio bright reddish -yellow, next six joints dusky-yellow, the 
I'I'icul five black; tegulae yellow. 



340 


Mr. Alan V. Docld’s Notes on 


Head no widen’ than thorax ; vertex twice as wide a.s long ; \\‘r\vx 
and cheeks densely granulate, and also with shallow obscure huec 
punctures which are wanting around ocelli; between ocelli rug(),H*; 
against oecifiitid margin with a more or less distinct abbre.viutc.i 
median carlna ; frontal depression large, profound, and marginod, 
tincly transversely striate; eyes large, bare; ocelli large, cIoh- 
together, the lateral pair a little separated from the eyes. Ant-.iiiiiK; 

] 2-joiTited ; scape slender ; ]>edieel almost twice as long as its gro;Uc>t 
width ; fimicle 1 a little longer than pedicel, almost tliree tinn-s 
long as wide, 2 and 3 somewhat longer tlian wide, 4 quruliutc; 
club (I- jointed, joint 1 small and wider than long, 2 somewhat lonp r 
than wide, 3-.'5 quadrate. Thorax not much longer than its greatot 
width; scutum densely. granulate, the median l(d.)e with indicate, n. 
of shallow punctures; parapsidal furrows distinct, the UKdiiiii 
groove replaced by an obscure cariiia; scutellum semicircuLit, 
granulate, witli a median row of punctures, also punctate aruuiit] 
the mai'gin.s; po.stscutcl^ni w’ith a short bidentate tooth; Jiitdim 
segment, mesopleurae and metaidcurae, longitudinally TUgo-striati; 
pi'opleurac granulate. Vore-wings reacdiing slightly beyond <i|)cx 
of abdoiiieri ; broad; hyaline; venation yellowish; suhiuaigiiiiil 
Vein attaining the costa at half-wing length; juarginal vein sluiii. 
about one-fourth as long as the stigmal which is long and iicavlv 
perpeiidicular; po.st marginal barely twice ns long as the stigiiml. 
Abdomen hardly longer than thorax; hardly twice as long as io 
greatest width; ])ointcd at a])ex and with two short spines, .s’l.'' 
ment 3 some what wider than long, as long as 1 and 2 iinite<l, ami 
longer than the following united; 1 strongly striate, 2 striate, and 
between the .striae finely rcticidafe, 3 irn’gularly stiiate and d<‘!iM‘l'. 
reticulate, 5 and apex of 4 finely granulate, rostetior tarsi hardly 
longer than their tibiae, their basal joint almost as long as tiic 
following united. Length, 2'o mm. 

0 . Agreeing in all respects witii the female. Antennae tcstacom^. 
dusky toward apex; pedicel a little longer than its greatest width: 
fuiiicic 1 over twice as long as its grcatc.st width, 3 hardly shurki 
than 1 and a little longer than 2, 4-9 one-half longer than wide. 

Described from two feritalps, two males, bred from 
of an Ortliopteron on leaf, Freetown, Sierra Leone, 
Africa, 1915 (/I. IF. Bacot). 

Type and cotypes in the British Museum. 

At once difltcriiig from africana in lacking ilte mcihui 
groove of the scutum. Of the Kiiropean species ncau’d 
europaca Kieffer, but the flagellar joints in the inali? ar»‘ 
longer. 
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Hoploteleia serena, new name. 

Uophtekid carinata KiefTer, Tn.siecta, 1013, p. 3G8. 

Kieller’s name is preoccupied by carinata Cameron (1912), 

Hoploteleia atricornis, new name. 

Hoploteleia mgricornis Dodd, 1913, Trails. Royal Soc. of 
S. Aust., p. 131. 

Tlie name fiigricornis is preoccupied by Cameron’s species 
(U1I2). 

Hoploteleia mandibularis KieflVr. 

Seven specimens labelled “ Teapa, Tabasco. Mexico; 
H. H. iSinitli.’’ 


Hoploteleia rugosiceps ^ieffer. 

One female labelled “ Atoyae, Vera Cruz. l\Iexieo; IT, IT, 
Smith originally described frf)in Nicaragua. 

Hoploteleia erythropa Cameron. 

Macrotf'lem cn/throjX( Cameron, J. K. Agric. Soc.. nemerara, 
1913, p. i3T. 

1 luiv^e examined The typo of Tlii.s species; it is a tyjiical 
species of Hoploteleia. 

Cremastobaeus bicolor Asbmend, 

One female bred from base of gj-ass, Jnijxaiita cavdaia. 
Julv 191G, Issorora. N. W. District. Hriti.sli (dnana (C. />. 
ll 'iiV/mw.s'). The type locality is St. Vincent. V est hidie.s. 

Parascf.lto, n. gen. 

'i. Hml subquad I'afp; sniiic\vliat produced ante'iiorly, not 
Htiurgiiiatc but witli numerous fine smnil tubercles,- frons .straight 
fioni this production to the mouth ^^hicl^ is against ]>osten’or margin 
of bead; eyes barge, hare; ocelli uide .apart, the lateral pair against 
c.ve margins. Antennae nonnal, ]2'jointe<l, the ehih O-joinled. 
Thorax normal ; parapsidal furrow, s distinct; scutelluin unarmed; 
I'ost.sentellum -vvith <a .short s]tinc ; median .segment unaniiejl. Fore- 
wings noiTnal ; juargiiial vein a.s long as (lie stigimd wliich is ii)od<‘r- 
‘'Oely short; po.stniarginal absent. Abdomen several times as long 
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a.s wUb; fusiform; not narrowed at base; pointed at ap(-x; si-rr, 
meats 1 and 2 ns wide as long, il and 4 subequal and loiigor tlian 

1 or 2, 5 luul 1) slioft ; 1 without a lioni or protuberance ; 2 at Imsc. 
3 at base and apex, and 4 <at base, depressed, so that viewed bod; 
the side (fie, abdomen has a scries of humps or ridges. 

With the general habitus oi Macrotekia ; the form of i}j). 
head and more especiall}" the abdomen, make the geiins 
quite distinct. 

Type, the following species. 

Parascelio undulatus, n. sp. 

. 9- Black; legs wholly yellow; nnteimne fulvous, the cluh bludi. 

Head liiiely coriaceous and with dense, modemtely large pum. 
turos. Mcajxi slender; ]icdicel more than twice, as long as ii, 
greatest width; fimiclc joints narrow, I fully as long as pedicel. 

2 <listiiu'tly shorter, 4 as^ide as long; club joints somewhat wiili-r 
than long, 2 a little the longest, Keutum and scntellum tirtwclv 
punctate and with short pnbeseeiu-e. Wings hyaline, reuchita' 
apex of abdomen. AlMlomen liardly twice as long as head iint 
t.hora.x united; .segment.s I and 2 strongly striate, 3 and base of i 
striate and also with puncture.-^, the rest ratiicr finely [unictiUc. 
Length, 2’25 min. 

Dc..scribcd from one feimile labelled “ Frontera, Tabasco, 
Mexico; If. IT. Smith.” 

Type in the Uiitish Museum. 

Anteris charmus Walker. 

Tdenomus chanrms Walker, Mon. Chalciclitimi. vol. 2. l.S:ik 
p. .T), 

$. Black; ]i‘g.s brownislnyellow or suffused dusky; antciai.il 
soaiHi brown. 

Head subquadratc; finely densely reticulate; eyes large, hair: 
ocelli .small, wide apart, the lateral pair against the eyes, iVntcmiar 
12-jointed; scape longer than next five joints combined; jx'died 
nue-half longer than wide; funiclc joints small, 1 longesf hut 
distinctly shorter than pedicel, 2^ wider tlian long; club sk.iut. 
G-joitited, joints wider than long, 2 a little the longest. Scutuui 
and scntellum finely deasoly reticulate; paraj)sidiil fiirrnw.s ahseiit; 
Bcutelium foveatc at base ; postscuteilmn with a short toot.h. I'hn- 
wings reaching a little beyond ;qvx of abdomen; venation fnscoii': 
niivrginal vein thickened, as long as the short stigma) ; postroarginal 
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absent. Abdomen sliort ; bi'oiuily ovnl ; iiaiTowetl at base; scareelv 
longer tlmii its gi'eatest width; pointed at apex; segnu-iU 1 very 
diort. <raj\sverse; 3 oeoupying italf of surface but wider Hum 
]^,ng; 1 and 2 striate, the rest tinely densely retit ulate. Length, 
I mill. 

Walker’s type from Albany, S. W. Ausinilia. 

Sparasion sinense Walker. 

I liave seen Walker’s type, also a second specimen 
labelled “Hongkong, F. W. Terry.’ Very similar to 
fanymuni Kielfer, with which I iiave compared it. hut, 
the scattered piinetures on the , scutum are more maiked 
ill meme, the pleurae are smooth centially, the abdomen 
i.s more slender and with very few liairs {in foniiosum 
rather densely pubescent), and the first flagi'ilar joint is 
ratlier longer, twice as long as the second. 

Scelio crasseUus, n. sp. 

", Black; antennae concoloroim; {'oxae brown. Hie legs 
wtlow, file tiliiae, a. httlo ^^utl'u^^od with brown. 

ifead noiniid, trim.sverse ; very coaiscly i ugo-tinnctalc. without 
putx'r^ceiice; antennal <le]U’e,ssiou narrow, aiiort, deejt, and smooth, 
as wide as its distance from the eyes. Aiiteun.ie 12 iointed; 
cipe-long and .slender; iiedicel .soiiiewluit loiigiT than its groatesL 
width; fuiiiclc I Imrdly onc-half longer than it.s greatest width, 
■1 wider than long; elulj at least 7-jointed. Thorax normal; pro- 
aotuiii triinc.ate anteriorly, its angles .snlucute; scutam ami scultd- 
laiii very coarsely rugo-iuiiutate; ix»st.scntcllutn short, fov<-ale; 
aa-diaii .si^ginent short at, meson, scidpt iired like, the seiitelliun, the 
' ulpfurc finer laterally whore there is white laihescence ; ideiirae 
densely ruga- punctate, but not a.s eoarsc as on .scutum ; pnrapsidal 
furrows not evident. Fore-wings not reaching ajiex of abdoimui; 
bmad; fuseous; venation natlier distinct; a. stigmul spot involve.s 
■ipex of siibinarginal and Irase of stigmul veins, the latter ratlier 
long and nearly ])crpcndic\ilar. Abdomen eonie-ovafe; segments 
'-idcr than long; 3 almo,st us long us 1 ami 2 united, -I as long as 
■h 2 distinctly depres,sed at ba.se; 1 strongly rugo-.stiiate, 2-4 
'knsely rather iinely .sti iato and Tietween the .striae llmdy gi'amilafrs 
■> with a few striae. Length, 4 nun. 

Described from one female from Kiichitig, Borneo 
{‘I. Jlcicill), and labelled “ Phojydoscdio ruf jH’a (ameroii.” 
Type in tiie Britisli Museum. 
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Scelio wallacei, ri, sp. 

P.l,ick; anlpniiatMvholiy black; legs wholly black, the ktiocs 

fei’nigiiKius. 

ITead normal, transverse; eyes large, bare; ocelli large, wide 
apart, the lateral pair separated from the eyes by their owrulianu'lcr; 
frons widi a narrow shallow impression which is smootli and shin- 
ing; vertex with large rather dense punctures, conliuent and with 
a rugose tendeiniy on the froiis; mouth with converging slnae; 
fihecks margined and also wath tw'O long central carinac, hetwein 
these caiimu; jjunctate. Antennae 10-jointed; scape long and 
slemler; pedicel liardly longer tliau its greatest width; funicic 1 
otie-liiilf longer than its greatest width, 2 a little shorter, 3 enlavgcd 
and wider than the other joints and as long as wide, 4-7 wider ihaii 
long- d’horax .stout ; pronotum i ngost*, truncate anteriorly ; ]);ira])si. 
dal furrows distinct for {losterior lialf ; scutum with large shaltuv.' 
pnnetiires, subcoidluent, »'ith a longitudinal tendency; scutelltmi 
coarsely rugose; postseutelluin us a foveate line; median segiceni 
rather liiicly rugose, laterally with a pnbeseent area; all pleuriK- 
densely rugo-punetate. I^orc-wings almost reaching apex of aide- 
iiK'ii; broad; dusky, almost hyaline along margins; veiiatii-ii 
fuscous; subimirgiiiid vein reaching tlie margin in a ininetifiivin 
marginal vein; stigmid vein leaving the snbmurginal, long, faintlv 
curved; radial veii\ indicated, the basal and mi'dian veins rejMc* 
sented by thick yellow lines; stigiual spot ohseure. Abdomen 
fusiform; rounded at apex; segments wider than long, 3 a little 
longer tlian 2 or 4; 2 a htUc depressed at base; 1 and 2 strongly 
striate; <and finely rugose between the striae, 3 with irregular sfrisi.' 
and C’oarse retienlate rugosity, 4 with more sli'iae and less rellciilii' 
tion, r> and 0 striate and between the striae oinuiue. kegs slemlcr. 
hengtli, n mm. 

Described from one male hibelied “ Dure, Dutch Kew 
Guinea; AVallace,’' 

Type in the Hope Collnctiotp Oxford. 

Scelio subpoHtus, n. sp, 

o. Black; coxae black, tlie legs dusky black; antennal sraje 
black, the flagolhun brown. 

Heail normal ; frons not depressed; eyes large, bare; ocelli 
large, wide apart, the lateral jjitir separated from the eyes by nearly 
their own <liameter; vertex w-itli large scattered punctures, uii'i 
a smooth impnnetato area between the ocelli; punctures dcii-c 
and ill transverse rows against occipital margin; cheeks margincil. 
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ivitli two longcfntral cariiyio and l)plwrpn f ho rarlnao i’ugo-]ninctii<o ; 
u]i|k'r half of froi\s conducntiy punctato, Iho lower half smooth ami 
shining; mouth witli converging striae. Ant('iinao lO-jointed; 
s,'ii]>o long and slender; pedicel a little longer than its greatest 
•width; funicle 1 one-half longer than its greatest width, 2 as wide 
as long, 3 A little widened and rather wider than long, m)l iinieh 
longer than following joints. Thorax normal; pronotum tinneate 
aitferioiiy, its angles subacute, rugose; scaitum s»nooth and shining, 
with a. few soattered punctures; paraiMsidal furrows eonsistiug of a 
raw of punctures; scutellunr eoai'sely longitudinall;!; imncto- 
striatc; merlian segment tinely nigose, with a }niboseent area 
laterally; all ])lcurac coarsely i'ngo-]ninotate. Fore-wings reaeli- 
ing ajX'X of abdomen; broad; a little dusky, with a dark 
area in ]ilace of basal and media)\ \ eins; venation indistinct ; snb- 
iiiarginal vein not reaching the costa, the stiginal ratlu'f long; 
stiginal spot small. Abdomen fusiform, rounded ajhcally ; s(>gmenf s 
wider than long, 3 ratlu-r longer t!ian 2 or 4 ; 2 plainly de|ire.ssed 
at b.i.sc; 1 strongly .striate, the rest tinely striate .-uid between the 
striae coriaceous, 3 and 4 almost smooth at inc.son, suture, s between 
-egtuents smooth and sinning. Lcaigtli, 3‘5 mm. 

Described from one male laltelled Mvsol. East Indies; 
4Vallace.’’ 

Type iti the Hope Collection, Oxford. 

Scelio erythropus, n. sp. 

v. irca<i and posterior half of alidomen, Mark; thorax and 
basal half of al)domen, orangi' ; .«‘cntelbim dusky; legs orang(% 
also sca[»e, funir-l(“ fuse<ius, llu> ajm al four or live club joints ])ale 
yellow. 

Head normal, with huge ]uinc(ures, lh('S(‘ <'on(liient on frtms, 
."ulj-eonlliient on vertex; a few slriiu' aroniul iiuaifh; frontal 
depression short and narrcjw, smootlu (-yes large, l»arc. Sculiim 
contliiently nigo-pimetate, also llie scute Ihnn; })ara}>sida] furrow.s 
evident; inediuii segment rug().s(a h'oi’c-wings nvtching a]K'x of 
abdomen; dusky; venation indistinct; stiginal spot distinct, 
covering base of a .stigmal vein. AIhIoh'cii about, twiie as long as 
its greatest width; segments all wider than long, 3 a littk- the 
longest; 1 rugo-striate, the rest ratlur iiiady densely striate and 
finely coriaceous between the .striat'. aju-x of .3, 4 and 5 with a semi- 
siiuioth narrow iiu'.sal area, bicajx' long .and slender; funick' 1 
longer than iiedicel and rlistinctly longer tlian its gre-atest width, 
tile following all wider than long. Length, -I nun. 
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Dcscribod from one female labelled “ Adelaide River 
North Australia/’ 

Type ill the British Museum. 

Scelio australiensis Kieffer. 

Scelio auslraUensis Kieffer, Bull. Soc. Hist. Nat., Metz 
1905, p. lOO. 

S. nustralieims Kieffer, Ann, Soc. Scient., Bruxelles, 1908. 
p, 133. 

S. amtroHde Kieffer, Genera Insectorum, 1910, p. Y4. 

Kieffer has made the strange mistake of describing the 
same insect twice under the same name, and then finding 
a new name for the second description of the insect, Tlu> 
type specimen is from Mt. Victoria, New South Wales. 
Closely allied with pmvUUkeps Dodd, and may be identical. 

Scelio semisanguineus Giranlt, var. nigrocinctus, n. var. 

9. Head black; thorax briglit rod, tho smilellnin biscoiis, centre 
of thorax venfrally fuscous; abdomen red, niargined narrowly 
with fuscon.s, segments ,0 and 6 fuscous, beneath wholly red; legs 
reddish yellow, the iuteiiiiediate and ]K)steri(»r coxae black; first 
four anteiiual joints yellow’, the othera black. 

Head normal; verbux twice ns wdde as long; occi]iital margin 
concave; eyes large, bare; lateral ocelli against eye margins; 
without distinct pubescence ; coarsely rugo-punctate, this sculpture 
tUsappearing behind anterior ocellus whore ther'c are irregular 
striae; transversely striate against occipital margin; with con- 
verging striae around ivioutli; frontal ilf'ju'essiou narrow', short, 
and smooth. Antennae 12.jolnted; .«e.a])e as long ns next five 
joints comliined; jicdicad one-half longer than its greatest width; 
fnnicle I one-half longer tlian its greatest width, 2 rather wider 
than long; club stout, 0- or 7-jointcd. Pronotum truncate 
anteiiorly, its angles rounded; parapsiclal furrows evident, but 
rather obscure; scutum and seutellum coarsely rugo-punctate; 
median segment moderately long, longitudinally obliquely striate 
and finely rugose, with tine pubescence laterally, at meson with 
two straight striae appearing as carinae ; all pleurae strongly striate- 
Fore-wings long; broad; hyaline at base, deeply cloudy for the 
rest; venation indistinct; stigmal spot obscure; stigmal vein 
rather long. Abdomen conic-ovatc, more than twice as long a.s its 
greatest width ; segment 3 no longer than 1 and 2 united, i a little 
shorter than 3; 2 distinctly dejireiised at base; 1 and 2 densely 
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londtiulinnlly tttriato and boUvoon the striae finely eonaoeonr* ; 

drasely and finely polygonally retienlato, swnon liat irregniar aiul 
ill niUed linos; 4 with simila!' seulptnre in oonlro at bases otherwise 
liiH'ly striate ; 5 striate. Lraigtii iiini. 

Doscribecl from one female labelled " Yiillingiip. S.W. 
Australia, Dec. 1013; K. E. Turner.” 

Type itt the British Atuseiim. 

The abdomen is tiuicb more red tlum in the typical foiin, 
Scelio melanogaster, n. sp. 

0. Head and abdomen black; thorax bright red, the .scutolluin 
fuseons; legs wholly reddish-yellow; antc^nnae black, the scape 

fllSCOUS. 

Head normal; vertex ratlier long, not twice as wide as long; 
without pnbe.soence; wifli very largi^ (‘oidhaait piinetnves; frontal 
depression STnooth, not long, not as wide as its distance from the, 
evc margins; eyes large, bare. Antennae 12 jointed; scape rather 
stont; pedicel somewhat longer than its greatest width; fnniele 2 
wider than long; club (5- or 7-jointed. 'thorax normal; pro- 
iiofnm tnincate anlerioily, itsangles roinnkal ; scntiini and scntolluin 
coarsely nigo-punctale. willi a longitndiiial tendency: par:ip.^id;d 
furrows not evident; post scut cllnni .'iliort, faintly emarginalc; 
incdian segment long, without ]inbc.scence, more tini'iy rugo-punc- 
taf(* than the scutum, kore-wings long and broad; ratluT d<'<'])ly 
infuscate; atigmal s^xd, not large, the stigmal vein nioderateh long 
and oblicpie. Abdomen hardly twice as long as its greatest 'widlli; 
segment 4 ns long as 3, wliicli is almost as long as ] and 2 comlnncd : 
2 strongly depressed at base; 1-4 rugo-]>nncto-striate, apex of 4, 
and 5 and 6 more plainly striate, kongtb. 3 tnm. 

Described from one female hi belled “ Maekay, Queens- 
land, May 1897 ; H. E. Turner.” 

Type ill the British Museum. 

Scelio gotiar Walker. 

I have examined the types, and as the original descrip- 
tion is very insufficient, I give a short description. 

7'. Black, the antennae coneolorous, (he perlicc! Imownish ; 
coxae black, femora, dusky, ti iliac and tar.si yellow. 

Prems with large eonnuent punctures, flu^ lower half with striae 
ennverging toward mont li ; centr<‘ of vertex part tv smooth. Seiil iiin 
and scutcllum coarsely nigo-punctate; piirapsidal furrows ju'esiml. 
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Abdominal segments Tsidcr than long, 3 a little the longest, 1 stronnly 
striate, the rest finely striate and granulate, striae absent at meson, 
Fore-wings ample; dushy; submarginal vein not well determined; 
a distinct stigmal spot involves almost all the stigmal vein. Pedicel 
longer than faniclc 1 and longer than its greatest width. Length, 
4 mm. 

<J. Head coarsely rugose, also scutum and scutellum; stigmal 
spot not marked. 

Two females, one male labelled “ V.D.L.” (Van Diemen’s 
Land). 

The male quite probably is that of a different species. 
Scelio australis Froggatt. 

Sceiio anslmlis Froggatt, Farmers’ Bull. N. S, Wales, No. 2b. 

1010, p. 34. 

Scelio frofjgaUi Crawford, Proc, U.S. Nat. Museum, 41. 

1011, p. 208. 

I have sent Rpeeimons of anslmlis to Mr. J. C. Crawford 
of the United States National Museum, who has compared 
them with the types of froggalli, pronouncing them to be 
identical. This is a very couimon species ranging from the 
Northern Territory to New South Wales. 

Scelio hrasiliensis Kicffcr. 

1 have seen a male of what I take to be this species 
collected by C. B. Williams in British Cuiana. 

Scelio venezuelensis Marshall, 

Bcveral specimens bred froju eggs of Schislocerca para- 
mmis, l.ix.17, Kaitiina, Barima Biver, British Uuiana (/>. 
J). Cleave). 1 tlnnk 1 Lave identified the species eorrectlv. 
The femora are a little brownish; the mule antennae are 
black, the fiagelliiin a little brownish, the third flagellar 
joint di.stinctlv enlarged. 

Discelio Kicficr. 

Discelio Kiefler, Ann. Boc, Ent. Bruxelles. 32, 1908. p. IIC, 
124. 

Dichacantha Kieffer, ibidem, p. 1 18, L47, 

I have examined the types of Dimiio Ihoraeicus A&hmevn]. 
Discelio insukiris Ashmead, and Dichacantha luteu Cameron, 
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and they are ceitainly congoiioric ; thus J)ichm(t>{ha nuist 
fall. The genus di^^e^s from l:>ceUo only in the bidoutiUe 
fonii of the postseutelhim. I Ciumot blame Kiell’er for 
the characters he attributes to Dichfuradha as Cameron’s 
original description of Iviea is very faulty. 

Sceliomorpha ccylonensis, n. sp. 

?. Black; legs, incUuliiig the coxae, and tiist six antennal joinis 

jfolik'n-ycUow. 

Head normal, the frons convex; eyes very large, bare; ocelli 
large, the lateral pair against eye margins; irons with a dei’ji 
margined depression; transversely rngo-stiiale. Antennae 12- 
joiiitcd; scape slender ; pedicel over onedialf Uaiger than its greatest 
width; fiinicle 1 hardly as long as ])cdieel, 2 ami as wide a.s long, 
4 widened; club joints wider than long, I a little the longest. 
Thorax stout; scutum and seutellum coarsely rugose, witli a longi- 
tudinal tendency ; parapsidal furrows distinct, wirlc apart, the median 
lobe with a delicate median eaiina; postseutellum as long as wide, 
projecting over median segment which is \ery sliort. l-'orc wings 
reaching ai)ex of abdomen; venation yellowish; snbmargitial vein 
Well separated from the costa ’\\Iucii it joiris lather beyond half- 
wing length; marginal vein imncliform, the stigmal long, ohli(|ne; 
]iostinarginal absent Abdomen liaidly lunger than head and 
thorax united, pointed at a]K'x; segments all wider than long; 

2 and 3 subcqual; wholly longitudinally rugo-striaie. J^ength, 

3 mm. 

Described fi'oin four females labelled “(Vyloii; Dr. 
Thwaites.” 

Type and cotypea in the British Museum. 

Sceliomorpha mirclla, n. sp, 

V. Black; antennal scape and funiele slighdy sullui-ed witli 
red; legs orange-j'ollow, the eo.xue Idaek; legnlai' yellow. 

Head norma), twice as wide as long; very coarsely rugose; 
occipital margin transversely lugo-iametute, ajul with two irregular 
transverse striae or eaijjiao; cheeks nig<>s(s with a long carina 
some distance from eye margins, between liii.s earina and tiu' eye 
with short cross-carinae ; frontal depu'ssion large, dee]*, ttiaigined, 
transversely striate, its margin very shrutly distant from eye 
margin; eyes large, bare; ocelli wide nimrt, the lateral ])air against 
eye niargims; liead with some stout seta<‘. Antennae ! 2-, jointed ; 
sctqte slender, as long as next thre(! joiiUs eom))ined; pedicel fully 
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one-half longer than its greatest width; funicle 1 fully oue-li;i|f 
longer than its greatest width, as long as ]x>dicel, 2 rather with-r 
than long, 4 a little widened; cluh fi-jointod, the joints wider ih.iti 
long, 1 the longest. Thorax normal; pronotum truncate anterioilv, 
angles subacute; scutum and scutellum coai'sely ixigo-punctatc 
and sliining, the sculpture variable, being dense or partly obliter- 
ated ; parapsidal furrows deep and foveate ; scutum with a disf iiui 
median carina ; postseutellum projecting at meson as a rugose scale 
or flat tooth, as long as wide ; median segment short, rugose. Fore- 
wings reaching to apex of fourth abdominal segment; broad; suh- 
hyalinc at base; dusky for the rest; venation brown ; submargiiml 
vein distant from costa which it joins at half-wing length in a puncti. 
form marginal vein, giving olT a .sliort straight stigmul vein befotv 
it joins tlio costa; no trace of other vein.s. Abdomen somewlutt 
longer than head and thorax united ; a little narrower than thorax; 
three times as long a.s its greatest width; scarcely narrowed at 
base; soniewdiat convex al)ove; six visible segments, 2 slightly 
longer than 3, all distinctly wider than long; basal segment at 
its base with two (hstinet dei)ressions, well separated, their inner 
margins with a fUstinct stri;i or carina ; segment o a little producoil 
at eaudo-lateral angles ; 0 on either side with n«distinet narrow- i>)atc 
wdiich is sliglitly convex, its apical margin concave; 1, 2 (exeept 
laterally), and medial area of 3 ratl'cr Jinely irregularly longitudimilly 
stnate, between the sfriae tinely rugose; the rest more strongly 
striate and w'ith very shallow^ obscure punctures; 4 and o with a 
median carina. Length, 3 mm. 

Q. Abdomen rather shorter than in the female ; 5 and (i segments 
Very slightly cmarginato at caudo-lut('ral margins; apex emarginafe. 
Antennae 12-jointe(l; wholly bla<‘k; pedicel .small, as wide as 
long ; luniek* 1 cui>ulifoi'm, soincwliat longer than its greatest wndtli, 
2-9 subequal, as wide .is long. Length, 2 t)t) mm. 

Described from four jmiles, five females, labelled “S.W. 
Australia, Yallingup, Dec. 1913; P. E. Turner.'’ 

Type and cotypes in the JL'itish 31iiseum. 

A species very distinct from the, other Australian forms, 
the abdominal characters being peculiar. 

Hadronotus subfasciatus Wollaston. 

Telenomm mibfasciatus Wolla.stoii, Ann. Mag. Nat. Hist., 
1853, p, 25. 

The female antennae are 12-jointe(.l. 
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Hadronotus divisus Wollustoii. 

Tdenouius divisus Wollastnii, Ann. Mag. Nat. Hist., 18 -j 8, 
p. 25. 

The female antennae are 12-jcmited. 

Hadronotus antestiae, n. sp. 

‘j!. Bliick ; abilomcn bright orange ; legs yellow, the coxae black, 
the anterior femora broadly lilackj anteiinal scape yellow, the 
funicle fuscous, the club black. 

Head a little wider than thorax; verte.x not very transverse; 
(Kvii>ital margin hardly concave; viewed from the front somewhat 
wider than deep ; irons a lil lie convex ; frontal depression extending 
as far us a line drawn across ventral end of eyes, not margined; 
eyes large, faintly imbcsecnt ; ocelli wide a])art, the lateral pair near 
(iccipital margin and close to eyes; scul]ituic rather finely densely 
retieulatc-nigose, on cither side of frontal de[irpssion finely grann- 
jiite, the depi’c.ssion itself transversely stiiafe. iVjitennae 12-joiiitcil ; 
sea]K‘ slender; pedicel one-half longer than its greatest width; 
Iiiuiele joints distinctly narrower, 1 hardly lunger than wide, 2-4 
wider than long; club (1-jointcd (or 5-jointed, joijit 1 iniieh smaller 
flian the, others), the joiiifs all inneh wider than long. Thorax 
stout; vicMed from the side somewhat convex above; seiituni and 
seutelluin moderately lungitiubnailv rugose; .seiifellnm semi* 
eireiilar. Fore-wings long and broad, nuiching well l)eyund ai^'x 
of abdomen; hyaline; submargijial vein attaining <'osla at lialf- 
w Ing If'iigth ; marginal vein as long as the stigmal which is moiler- 
ately long and oblique ; j>o.st marginal ir'aeiung almost lo wing a]>ex. 
Abdomen biwicily oval, no longer than its gieatest width ; segmeids 
transverse, 2 a little the longe.st and not oceufjying ifiore than 
orio-tlhrd of surface ; 1 strongly longiluclinally striate, 2 and mtu'o 
finely striate, the rest smooth, l-c^gs slendei'; prtsterior tarsi no 
longer than their tibiae, their basal joint not as long as the others 
combined. Length, IdO inm. 

vj. At once differing from the female iu having the ahdomen 
wholly black ; otherwise the same. Flagellum moniliforni, the joiiils 
suhquadratc e.xecpt the first which is distinctly longer than its 
greatest width ami hardly shorter than the jwdieel. 

Described from a series bred from of the coffee-btifr, 
Aufestia ixiriegata, Nairobi, Ib'itisli J^iast Africa {T. <L 
Anderson ) . 

Type and cotypes in the BiitisU Jlitseiin). 
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Hadronotus chrysolaus Walker. 

Tfdenomm chrysohits Walker, Mon. Chalcidituin, 

p. 80. 

This is a male Hadmnotits ; I have examined the type. 

Hadronotoides rugostriatus, n. sp. 

Black; logs rod, the coxae and fcJiiora' somewhat hroujiish; 
first .six aritonnal joints yellow, the others black. 

Head ti-atis verse, a little wider tliaii thorax; coarsely densely 
rugose ; cliccks tinoly rugose ; eyes large, somewhat pubcsc{'!i! : 
ocelli wide apart, the lateral pair against eye margins; frontal dc- 
pres.sion large, margined, smooth and shining. Antcjuiac ]2-jointetl : 
.scape long and .sleiulcr; funicle I twice as long as its greatest uidtli. 

2 shorter, 4 rather ^v■ider than long ; club large, (i-jointed, the join;., 
quadrate, 2 the longest and a. little longer than wide. Tliorax 
stout, no longer tlum its grcat('st width; scutum and scutoliuiti 
very coar.sely rugose; parapsidal furrows wanting; scutellnin 
projecting over postscutelliiiu and median .segment, its posteiior 
margin eniarginatc and feebly concave; from lateral aspect a siiiali 
tooth i.s visible on postsciitelluni. Fore-wings attaining a. little 
beyond apex of aixlonicn ; broad ; a little dusky ; venation fuscous; 
marginal vein oii(!-third as long as llic .sligmal, which is rather long 
oblique; jjostmaiginal a little longi-r than the stigmal; basal and 
median veiius imt indicated. Abdomen short, not one-half longer 
than its greatest width ; pointed at apex ; somewhat convex abotc; 
strongly longitialinally rugo-sti iate; segment 2 nearly twacc as long 
as the following united, hength, l'2.r mm. 

Described from one female labelled “Ceylon; Df. 
Thwaites.” 

Type in the Hope Collection, Oxford. 

The genus has hitherto been known only from Aaslralia. 

Mantibaria Kirby. 

Mondbana Ivlrbv, Mon. of Chjistma.s Island, 1900, p. 82. 
RiAia Kietfm*. Boll. iatb. Zool. J’ortici, 1910, p. 107. 
Rieliomorpha Dodd, Trans, lloyal Soc. of 8. Aust., lOla, 
p. 155. 

The type material of at}ooi<(J(i Kirby is in the British 
MiiseiiMi; Kirby states that the wings are rucUmetitavy, 
but on examination 1 think they Iiave been ddstroyeil. 
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}{ldiomorplia\s undoubtedly synonymous, and I tliink thot 
is only the other sex. The ty[)es of each ^cmis wimt 
hivd from Mantid oothccas, and T\-hile Kirby and myself 
had female material, Kieffer’s specimens were all males. 
The female antennae in anomah are lO-jointed, the iiagellum 
^i-jointod. The position of the genus is certainly aiunna- 
hnis; Kirby thought it was related to the Bripniduc, Imt I 
liLUvc with Kieffer that it should be placed in the Svelioniduc. 

Trissolcus laeviventris Cameron. 

fimh'onoim Jacrirmtris Cam., J. K. Agiic, Soc., Deinerara, 
1913, p. 132. 

Tlie antennae are ll-jfnntod; scutum witli three short 
lii'oovos; I have examined the types. 

Trissolcus metallicus Cameron. 

Trissolcus metallmis Cam., J. R. Agric. Soc., Demerara, 
1913, p. 132. 

This is a Chalcid of the family Enq/rtiduc', T have seen 
the types. 

Telenomus ITaliday, 

TeJenomus Hal., bait. IM. Mag., 1833, j). 271. 

///(/y;6m Cameron, Indian Forest Records, 4, 1913, ]>. H)l. 

Cameron has based his genus on the long articulate joint 
(»f the scape; I con.sider tliis a very variable cliaraeter 
and only a specific detail. Tlie same character is mentioned 
in tlie original description of comperei (frawford. 

> Telenomus truncativentris, n. sp. 

(>liu-k; logs, exco[)t tli(> coxjio, 3-(4 ]<wv; tiiitiiuial yvllo-vv. 

Head transverse, .somewhat wider than lliorax; oecijafal iiuirgiti 
.MHin>\v]iat concave; eyes large, laire,; (>C{'lli wide a])ai<, the lateral 
ii iir against oeeipital margin and clu^o to e^es; frontid <!e]»re.ssion 
faint ; verte.v finely reticulate or granulate; frons smooth aixl with- 
"Ut seul|ttuie. Antennae J i -jointed ; scape slender, as long a.s next, 
till]' joints combined ; funicle i as long as pedicel and twice as long 
as its greate.st width, 2-4 snbquadiato ; eluh 5-joii)fed, tlie joints 
somcwliat wider tliaii long, 2 the laigest. 'riiora.x stout; sentuiii 
'vjth line pnbe.sccncc; median .segnu'nl finely rugose, luwe-wings 
reaching well beyond apex of abtlomeii ; moth‘iately liroad ; hyaliiu' ; 
siibtnargiiial vein attaining costa a little before half-wing length; 
nuiiginal vein one-tliird a.s long as stigmal wliicli i.s long and s( raiatit ; 
TUANS, ISNT, SOC. LONJ). 1919. -PART.S III, ly. (dJCC.) A .V 
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IwtJnargiiial hardly twice as long as stigmaj. Abdoineu 
longer tlian its greatest^ width ; from doreal aspect abruptly 
at ai>ex of segment 2; segment 1 and base of 2 strongly 
otherwise smooth. Length, J mm. 

Antennae I2-joijite(I ; bro mush -yellow, the apical j,a„K 
dusky; pedicel hardly longer tlian its greatest width; llaut-llui 
joints moruliform, 1-3 subeqiial and nearly hvice as long as wid,., 
4-9sh((rter. 

Described from a series bred from eggs of the coffee-htiir 
Anteslia vnfk^uki, Nairobi, British East Africa, 1917 (2'. 
Andemm ] . 

Type and cotypes in the British Museum, 

Telenonius piceipes, n. sp. 

0. Black; coxae black; femora Idack, yellowish at base aiu] 
!i]X'x; tibuio and taisi brow-nisloyellow-; antennal .scape yellow. 

Head somewhat wirier than thorax; occi])ital margin faiiitlv 
concave ; eyes lai ge, bare ; ocelli wide a{)ait, llie lateral pair againsi 
occipital margin and dos<t to eyes ; frontal depresskm feeble; whnlh 
finely granulate, niore or less smooth below anterior ocellus ; antcti 
loie ll-jointcal; scape slender; pedicel nearly twice as long as it'- 
greatest width; funiclc 1 almost as long as pedicel, 2 quadrate, it 
wider than long, 4 a little widened; club joints wider than long. I 
somewhat the largest. Scutum and seutcUum with fine pubcsfcii'T. 
finely coriaceou'*, the postcuior half of the latter more or less smonfii : 
median segment very .short at meson. Fore-wings reaching Ipcyein! 
apex of abdomen; moderately broad, but not as broad as in Inor 
C(itivenfm\ hyaline; subiuaiginal vein attaining costa railin 
before half-wing length ; marginal veiir two-thirds as long a.s .stiginal 
which is long ami slender; postmargiual fully twice .as long ;if 
stigmal; venation brownish. Abdomen somewhat longer thaji in 
greatest width ; pointed at apex ; .segment 2 a little longer than it- 
following united; segimuit 1 (except along posterior margin] iiir! 
base of 2, strongly striate, the .striae continuing very feebly a.t iiioci 
of the latter, th(‘ reinaiiiing segments each with a transverse low 
tine hairs. Lcngtlt,, 0'70 mm. 

O' Antennae 12-joiiitcd; hrow-iii.Ai, the apical joiiit.s lin'iai': 
pedicel no longer tlmu wkh'; lliigellar joints 1 and 2 ovci' iwi'r 
long as wide, 3 -9 shorter. 

Described from <t. series bred from uiuleterimiied eggs mi 
coffee, Songlior, Biitisli liast Africa, Sept-. 1917 [T- T 
Andtiwn ) . 
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Tvoe and cotypes in the British Museum 
The Aushv legs and less truncate abdomen together 
•inteiuial and wing difiercnces distiugmsh tblS SpeciCS iTOIU 


Telenomus striaticeps, n. sp. 

P. Black; coxae black, femora broAVii, tibiae ajid tar.si ycllon-; 
.ij]t(‘iinalf:caj»e yellow, the fuiiicio fn.'^con>', flit^ (‘fob black. 

Head transverse, somewhat wider Hian tliorax, its oecijntal maicriji 
k'cMy concave; eyes large, bare; oeelli vide n])aT't, the lateral jiair 
si‘pai'ate(l from eyes by I'atiu'i’ jnorc' (lian tlieir own dianii'tor; vertex 
ktiiLatndinally rngo-striate ami finely eoriaeeous; ftons laterally 
iiiore (li.stinctly longitudinally stiiate, in centre with a ineiliaji 
that branches above' antemud insertion, on either side nf 
tills Carina with short cross-striae ; Jiioiitli with ceniveiging striae 
aitd between the striae smooth and slnnittg, Antennae 1 1 jointed ; 
M-ape as long as next five joints combined ; ])edieel tuire as long as 
it-; greatest widlli ; finiiele joints sliorter and nanower than jxalieel, 

1 almost twice as long as Us greatest widtii, 2 as wide as long, 3 a 
little wider than long, 4 transverse; club 5-joinled, joint 1 vt'iy 
transverse, 2-4 somewhat \vid(‘r tlian long. 'I’liorax as wide as 
long; scutum and seutellinn densely ridieulate-pnneltde ; median 
M-gmont not visible from above; maigins of ]»leurae foveate, tluir 
cciitie smootii. bore-wings reaelung wt'll b('} cuul ajiex of abdoiiieti ; 
luudenitcly broad; iiyalinc; venation yellow isli; subtiiargiiial vt'in 
attaining costa a little before half wing length; marginal vein 
t\v(!-tliirds as long as the stigmal wliidi is moderati'iy long; ]ios(- 
marginal twice as long as the stigmal. Abdotneii stout, not much 
longer than its greatest width; reginf-nt 1 very. short ajrd ti'ansverse, 

- as longas wide, the rest vety shoit ; 1 stuaigly striate and foveate ; 

2 foveate at extreme base, for tlu“ rest closely densely striate and 
between the striae finely, granulate, its iiusterioi' maigiji snutolh: 
leinaiiiing pcginents with a few' tine .setae, begs slender; posferioi' 
litrsi fUslinetiy longer than tlieir tibiae, the basal joint liaixlly as 
long as the three following united, bength, 1 mm. 

Described from several females bred from rentatiiiiiid 
eggs. Mt. Mlaiijc, Nyasaltmd. o.vi.Dild (/S'. A. Naur). 

Tvpe, and cotypos iti tlio J3iitisli IMuseum. 

'Hie sculpture of the head easily distittouislies this .species. 


Telenomus car ini fro ns Caitieron. 

hiihma caritiifroHS Cameron, Tiid Borest. Dec.. 1. 
p. 105. 
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Black; legs yellow, the coxae black; antennal scape amj 

funiclc yellow* . , 

Head transverse, a little W'ider than thorax; occipital uiaigijj 
somewhat concave; frontal depression very sbaUow; eyes 
bare ; ocelli wide apart, the lateral pair against occipital margin :iik 1 
also Igainst the eyes ; strongly rugose and between the rugae lin,iy 
granulate; frontal depression strongly transversely striate, with ^ 
distinct median cariiia. Antennae ll-jointed; articulate joint nf 
scai)e fully onc-third as long as the scape itself ; scape slender, as 1-,.):; 
as next three joints combined; funiclc 1 rather longer than pcdicL‘1, 
fully twice as long as its greatest width, 2 as wide as long, 3 wi,.l,r 
than long ; club 0*jointcd, joint 2 quadrate, the others wider Ihiin 
long. Thorax stout ; scutum and scutellum coarsely rugose. Foiv- 
wings reaching a little beyond apex of abdomen; not very brci;i,l. 
liyahnc; venation pale; marginal vein one-half as long as tk lone 
slender stigmal vein ; iwstmarginal nearly twice as long as the stig- 
mal. Abdomen broadly oval, no longer than its greatest widtli, 
truncate posteriorly ; segment 2 fully twice as long as the followii:” 
united; 1 and base of 2 strongly striate, the striae continued deli- 
cately for two-thirds length of the latter; 3 and following minutely 
punctured, l^ength, F7o mm. 

Five females from “ Debra Dan, Northern Tmlla.” 
Type in the British Museum. 

Allied to conijwrei Crawford from China, but its imir h 
larger size and cuitrse sculpture of the head distiiiguish 
cannifrons, 

Telenomus barrowi, n. sp. 

9. Black; coxae black, femora brown, tibiae ajid tairi yelloi^ : 
antennal seaix; brown. 

Head transverse, a little wider than thorax; occipital margui 
feebly concave; vertex densely graiuilafe, tlic Irons densely I'tiiif 
tatc; frontal depi'cssiou non-carinate, tran.svcrsely stnatc; eyi“- 
large, bare; ocelli almost in a line, the lateral pair against e\i' 
margins. Antennae 11-jointcd; articulate joint of scape short; 
scape slender, as long as next three joints combined; pedicel tiardly 
twice as long as its greatest width ; fimiele 1 distinctly longer thui 
iiedicel and nearly four titnes as long as its greatest width, 2 onc-!tai* 
as long us 1, 3 quadrate ; club tbjointed, the joints wider than .on-'- 
2 the widest. Thorax stout ; scutum and scutcllum densely some- 
what longitudinally rugose and with some pubescence; plc'inm 

smooth and sliining ill centre, foveatc around margins. Forc-wmg' 

reaching somewhat beyond apex of abdomen; broad, the 
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l,rn.‘»ny nmnded; hyaline; venation yellow; marginal vein onc- 
(liinl as long ns the stigtJial vein vliidi is long and slender; ])osf- 
aiardnal not twice as long as the stigma). Alnlomen broadly oval, 
no liiitger than its greatest width ; segment 2 occi]]>y tiig Ttuvst of siir- 
1 and base of 2 strongly striate, 2 otherwise tiiudy striate, its 
jx>sterior margin smooth, the others hnoly punctate. Length, 2 mni. 

Described from one female bred from egg of a Sphingid, 
Dalhoiisie, N.AY. India, Sept. J90G [H. J. W. Banow), 

Tvpe in the British Museum. 

At once differing froiti mu'pcm and carioifrons in the 
short articulate joint of the scape. A fine large species. 

Telenomus frenchi, n. sp. 

i. Black; coxae black, femora iiieeous, tibiae and far.'^i yellow; 
iiiift-nnae pictmus. 

H<-ad a little wider than thorax ; occipital margin faintly conea V(‘ ; 
large, witli a little sliort pulx'sc’enco ; ocelli wide apart, llto 
Intend pair near the eye mai'gins ; frontal depre.^^.'^ion shallow ; vei l(‘x 
finely reticulate or eoriaooou!^, the frons smooth and shinintr. Anteii- 
iiiu* 1 l-jointod ; Kcape an long as next foiii- joints combined ; jK'dieel 
hviee as long as it.s greatest width; funicle 1 as long as juaiieel, 2 
siioitor, 3 and 4 qinadrale ; club S-jointed, the joint.s whler than long, 
1 .vmal), 2 the largest. Scutum ajid .scutellum with fine i>ubesc('nee, 
the former finely coriaceous, the latter j)ractically smooth; nu'dian 
scfiMicnt rugose at me.son, smooth laterally. Forc-wijig.s reaching 
well beyond apex of abdomen; bioad, the ajiex bi'oadly rounded; 
tiyailne; sulimarginal vein attaining tlm costa at about half-wing 
length; marginal vein onc-third as long as the stig?nal winch is 
lung and slender; ]^x)stmarginal nearly twi{‘o ns long as tlie stigma I. 
Hind-wings rather broad, their longest discal cilia equal to about 
two-thirds greatest wing width. Abdomen sontewlmt longer than its 
iti'cate.st width ; scgjiient 2 no wider than long, thic(' times .a.s long as 
the following united; 1 and base of 2 strongly striate, the rest 
smooth. Length, 0*70 mm. 

Described from eight females labelled “ Melbourne, 
Victoria; C. Ficrich.” 

Type and cotypes in the British Museum, 

Hoplogryon Ashmead. 

ilo'phgnjon Ashmead, Bull. U. B. Kut. Museum, 1893, p. 200. 
ilemimorus Cameron, Soc. Ent. Stuttgart, 1912, p. 77, 

I have examined the type of Ilemimorus, and the genus 
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is identical with Hoplognjon, Cameron’s description is 
quite at fault; the marginal vein is long, the stigmal slirm, 
the postmarginal absent; posiscutelluin toothed; a!.i<lu. 
minal segments 1 and 2 short. 3 long. 

Hoplogryon rotundus, n. sp. 

9. Clear yollou’-lirown, the tend l)lack, the base and a]>fT: i,; 
ahdonien dusky j logs uhollv testaceous; antennal scape browii. tiu- 
rest hlnck. 

Ib'rid trails voi’S(», a little wider than thorax; wholly finely ru^t),!- 
or coi iaot'ous ; eyes large, faintly pubescent ; ocelli small, vciy wk.], 
apart, tlio lateral pair against theeye.s; Irons rot impressed. Aiitcj: 
line l:i jaintctl ; scape long and slender; ix-dicel onc-lialf Inae, j 
than its g!'ea(e.st Midth; fuiiiele I as wide a.s jiedieel and sliglui'. 
longer, almost twice as long as wide, 2 as long as 1, 3 and 4 Mii.tlL 
\i i<l(‘r than long; club ()*joiiit('d, tlie joints wider tbnn long. Tiuuiix 
hardly longer than its greatest width; pronotum not visible fion: 
aljove; parajisid.al furrows not indicated; scutum and scutelhiii: 
tinely coiiaeoous and with line short ])ul)eseeneo; seutcllum tniie- 
vense; [lostsciitiHurii witli a short .acute s['ine; median segusii; 
shoi't, its i>ostcrior angles witli a sliort spine. Wings wholly ahsciit. 
Alxloinen broadly rounded; imich wider than thorax; not inoiv 
than one-half longer than its greatest width; segment 1 verv shml 
and transverse, 3 occyuping lialf of surface ; 1 striate ; 2 with a Itvi 
duo striae at mp.son ; I'est of 2 and all the other segments lijiely 
densely alutaeeous and witli sliort fhu' rather dense pubesciaici'. 
Tx'iigth, I'omm. 

Dcsei'ilu'd from one female laliollcd “Madeira; Wollas- 
ton.” 

Type in the, Pritish Museum. 

Hoplogryon pilosiceps, n, s;p. 

j. Black; prostcJ'nnm. tegidac, anterior edge of meso])lciii'ac. 
postsentellum, ajicx of tlioracic s[)ii)es, mandibles, and aiiti‘nn.>: 
insertions, deep rod; b.a.se of abdomen slightly reddish; conic 
fuscous, posterio!' tibiae and tarsi fuscous, rest of legs pale ycHu'.' : 
antennal scape yellow or brown, the antennae black. 

Head no wider than thorax; veite.x very thin; frous a li'.tii 
ooiive.x, uilli a distinct caiina running from antcniud insertion i - 
anterior ocellus; eyes moderate, a little ])ubesccnt ; ocelli large an'l 
clo.so together ; head xvitli fine rather dense white pubescence ; vertc': 
not eculptiired; frons tinely longitudinally striate. Antennae !-■ 
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joiiitod; nearly twiee as lon^f as the hocly, inserted on a level 
iviiii'o of eyes; scape no longer than flagellar joint 2; pedicel very 
Ju'i't, wider than long ; flagellar joints long and filiform, pilose. I 
^(iniewhat sliorler than 2, 2-0 siiheqnal. Thorax slightly longer tlian 
if:, greatest width; seiituni and sentelhnu witli some pubeseenee; 
.ciituin finely densely punctate and with several oblique line snlei ami 
(•arinaoon either side extending for one-thii'd its length from |x>sterior 
margin; seutelhun very tine pnuetined at base, its iiostevior half 
>mooth and shining, its jjosterior margin foveate: ])ostseul('llnni 
fowate, with a very long central spine that is almost as long as the 
McaitelUim ; median segment rugose and pilose, wilh a dislinet short 
s|uri(‘ laterally; nieSo]'Ieurae fovtaile along margins, striate against 
tcgnlae and aierjunn, smootli centrally. Fore-wings reaching sonie- 
wli.it beyond apex of uhdomon ; broad; faintly diisky ; venation 
fnscou.s; marginal vein long, the sligmal short and a little ohli(|m* ; 
]H)st marginal absent. Abdomen broadly rounded at ap(>x : segment 
I a little longer tlian its greatest width; 3 longest, wider than long, 
twice as long as the following nniled ; 1 with four stiiae ; 2 striate. 
.-iiKiolli laterally and against [lostc'i'ior mai'gin; ostiiate at extreme 
liase. smootli nicsally, lalerally w ilii line piib('.se(.ju-e and with traces 
(if line striae, 4- (5 with fine pubeseenee. begs .•-^lender. J.ength. 
2-0 min. 

Described front two males laltelled 5000 70f)0 feet, 
Tjibodas, Java, Aug. 1913; Idr. Konigsberger.” 

Type and cotype iti the British iMns<ni]it. 

Trimorus politiceps, n, sp. 

d- Black; ]X>stseutelliiiu deeji red; h.ise of iibdonum somewhat 
reddish; mimdibh's uiul ant<>nnal in.-erlions vtdlow; legs, iiulnding 
l!i(‘ coxae, yellow a little .sntfused dusky : antetmae black, the seajie 
tn'own. 

Hoad transverse ; vertex Very tliin ; smooth and sinning, willionl 
.scalpture or ])ubeseeiice; lowm- half of frons longitudinally .striate; 
iHi Carina on frons. Antenmu; 12-jointc<i, luauly 1wi<(‘ as long astlie 
li'idy, inserted on a level with lowm’ eye margins; .'-^caju* no longer 
tlian flagellar joint 1 ; ])edie<d very sliort, wider than loiig; flagellar 
joints long, filiform, pilose, and snheipial. Para))sidal furrows 
delicate, complete, and almost iiarallel; median lobe of scutum 
rather coarsely conflucntly lamctate, also ba.se of .seutellum ; lateral 
lobes of scutum and the scutellum (except uf. base) smooth, shining, 
witliimt sculpture; Jjostscuteilar ,sj>ine acute, mb long: median 
«‘ginent with blunt lateral teeth; ]ileurao smootli eeniridly. foveafe 
along margins. Fore-wuig.s i'ea<liiiig licyond iqiex of abdomen; 
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))roac]; a dii.sky ; venation fuscous; marginal vein lon;r. llir> 
.stigmal short. Abdomen broadly rouiKled posteriorly; segnuut 1 
liardly wider than long; 3 longest, wider than long, <a little loaiiir 
than th(‘ ft)llowing unitetl ; I ami 2. striate, the latter smooth ag;!i!i.; 
poiterior margin; 3 striate at meson at base, with a few Mini: 
setigemus jaiiietiiies ; 4 and 5 svitli ii row of sotigeroiis piinetiire.' 

Legs .slender. Length, 2‘2o nun. 

Described from one male labelled “ 5fX)0-70()0 feet, 
Tjibodas, Java, Aug. 1913; Dr. Konigsberger.” 

Type iit the British IVIuseiim. 

Trimorus politus, n. sp. 

lllnek; basal abdomijial segment yellow*; antennae black, 
tbc! .sc.tjK^ stdTii.'^ed with yellow; legs yellow, a little (hi.shy. 

Head fraiisveise, the. vertex thin; smooth and .sliining, wiiltoiit 
soidt'liire; frons with a mecli.an eai'ina that does not reaeli fintciiov 
oeellus. Anfennae rather longer than the body ; 12-jojnted; sca|i( 
noiinal; jicdiccl no longer than its greatest width; flagellar j()ii)t> 
long, llliform, pilose, 1 and 2 a little shorter than 3, 3-10 about .sidi- 
erpial, 3 a little exeised on one niaigin. Thorax smooth and .shuiing 
without sculpture; i):ii‘a})sidal furrow’s distinct and eomjtletc: 
.seutelluin finely foveate at anterior and posterior inargiiis; posneu- 
tellar tooth \'er\* short ; )nediaii segment with a small blunt tooth at 
]H).slei'iur angle.s. Foi'e-wings extending well bryond apex of abdfi- 
men ; moderately broud ; fai^itly tinted; venation yellowLsb, termiti 
ating not much beyond half-wing length; marginal vein about ti' 
long ns the .subinaigtnnl, lh(‘ stigmal qiiilc short. Abdomen shon: 
liroadly rounded posteiiorly ; segment I rather wider than long; I 
and most of 2 striate, the rest smooth and .shining. Length, 1 unti. 

Described from one male. labelled “ 5000-7000 feet. 
Tjibodas, Java. Aug. 1913 ; Dr. Konigsberger.” 

Type iji the. British Museum. 

Gryonoide.’?, n. gen. 

Head fi'iinsvt'i'.se, thi’ vertex* fliiii; frons not depressed; eye.- 
large, bare ; ocelli well separated from the ej'cs. Antennae inserted 
well above, the inoufli, 12-joiiitod; in the female the fuiiicle joints 
elongate, the club (i-jointed ; in the male the flagellum very long and 
pilose. Tbonix stout; parapsidal furiws present ; miiellunt inll'. 
Uco Io)ig spinM, -ivide apart and near ijostcrior inargin ; irostseutellum 
with a long spine ; jwsterior angles of median segment acute. I'bre- 
wings long; marginal vein long, several times as long as the short 
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vein; postmargin.-il, biis;\l, and median veins al>sent. Abdo- 
iivii narrowed at base; broadly miinded ]H)s{eriorly ; si'gmenl !! 
w(ni!e«bat file longesf ; basal segment wilbuiit a bornorprotiihoranee 
i!i the female. Legs slender. 

At once differing from tiio other genera of the Tekasimie 
111 having the scutelliim spined. 

Tvpe, G. pulchcllns. 

Gryonoides pulchellus, ii. sp. 

, . Ifoad blaok; thorax l ieli red(!ish-bn)M'n ; abdomen black, 
the third segment orange; logs yellow; antennal seaiJc blaek, red 
;it Ijaso, iiedioel fuscous, funi<-le 1 and 2 fulvous, 3 paler yellow, 4 
ftb( ous, the club Hack. 

Vertex and oeoiput smooth ; frons vith dense silvery piiboscenee, 
the lower half with striae converging toward nioiUli; laleral ocelli 
further from the eyes than fioin tlu' median oc-elhis. Articulate 
j<iiii( of scajic rather long; scajxi lung and slender; pedicel one-lialf 
I'lnger than i(s greatest width ; funiclc 1 twice as long as pedicel. 2 as 
liiug as 1, 3 shorter, 4 it little longer tlian wide; elul> slender, the 
joints <}uadrate. Scutum arid sent ol him rather eoarsily rugose with 
a lungitiulinal tendency; parajtsidal furrows not easily discernible 
<111 account of the sculjiture; s])incs on seutcllnm long but much 
shorter than the %'ery long s])ino on pustscutelhun. Fore-wings 
reaching somewliat beyond apex of abdouKUi; broad; liyalinc; 
venation fuscous; marginal vein somewhat shorter than the sub- 
inarginal. Abdomen one-half longer than its greatest wiilfli ; basal 
M’gttient fully as long as its greatest width, 3 longerthan the following 
luiiled; I, 2 (excojit iiosteiiorly), and extreme base of 3, striate, the 
re>t smooth; .skies and apex of 3 and tlie following segments wifli 
lino scattered pubescence. Txuiglli, 2 jiim. 

Described front one femtilc labelled “ Teap.a, Tabasco, 
Mexico; H. H. Smith. 

Type in the British i\luseuiu. 

Gryonoides glabiiceps, n. sp. 

d* Black; thorax and base of abdomen .^liglitly sulTnsecl reddish; 
logs holly yellow; antennal sca|)e yellow. 

Vertex, ocepiut, and frots smooth, the latter not imbeseent 
except for a few setae around mouth ; lower lialf of frons with a few 
corn erging striae. Antennae very long, o\'er tv ice as long as the 
'wdv; scape somewhat thickened at middle; ])edicel very short; 
hagellar joints very long and slender, pilose ; 3 with a slight excision 
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at base; 2 onc-htiU jonger than 1, 3 the longest and a Jifjlc Ioiig,r 
than 2, Structure of thorax and wings as in pukheJhs. 
as in pidchelliis, but the striae at meson of segment 3 arc contijnK,j 
for some distimee, and only a few setae arc present on a]>i(-a] .s(,ir. 
meiits. Length, l’7o nim. 

Described from two males labelled “ Teapa, Tabascu. 

Mexico; H. IL iSmith.” 

Type and cotype in tlie British Afuseum. 

Gryonoides scutellaris, n. sp. 

j. Black; spines on tliorax, and the legs, yellow; l)!i.se of 
red. 

S( nu-fur;illy sitnilar to pidrJwflu^^. .i\ntciuiac as in glabricop.'! I.iii 
rather sloiiler, llu; liiurs on the tlagellum shorter. Length, 2 nini. 

DescM-ibod from two males labelled “ Atoyac, Vera 
Mexico; H. IL Smith.” 

Tvpe and cotvpe in the Bi'itish Museum. 

Owing to the very great coloratioiial differences, I cannot 
consider tlii.s species to be the other sex of pdchelhu: ns 
far as my experience goes, the sexes do not usually diifer 
in colour to any great extent. 

Aeolus diversus AVollaston. 

Tcfenomxs divewis Woll.. Aim. Mag. Nat. Hist., 1858. 

p. 20. 

Tekmomus Jfancofuis Woll,, ibidem, p. 20. 

T linvo seen the types; the species certainly shoiilil 
belong here ; Jluvirortns is the male sex of diversus. 

Ceratobaeoides (Ceratobaeus) turner!, n. sp. 

9. Dull black; base of second abdoniinnl segment yellow; leu> 
brown, the tibine and (ur.d yellow; anteninic broMi, the club black. 

Head transverse, wider tliaii the tlioiax; oeei]«tid margin con- 
cave ; very tincly and densely i iigosc or roriaeeou.s ; eyes huge, b.n c: 
ocelli wide apart, (he lateial pair close, to the eyes; frons not do- 
pro.ssed. AiiteniiHe short; scii|>c long and sloiuler; podioel nhout 
twice as long as it.s greatest rndth ; funicle joints distinctly narrower, 
i a Uttle longer than wide, 2-4 much wider than long; club large, 
oval, twice as long as its greatest width, apparently 4-jointefl, the 
divisions oblique and indistinct. Thorax short, hardly longer tlian 
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. I .cutum large, without fuirows ; scuteUum short, ^ transverse i 
tmli ^rutelUm sculptured like the head; ntedran segment 
ru ,, Viv the ihdomiual hofn, unarmed, iore-wings hardlj 
iwlng apes of abdomen; moderately broad; slightly iumated; 
distal cilia fine, and dense; marginal cilia (luite fihort; venation 
wllowisk ; marginal vein rather more than half as long as the stigmal, 
dfliifh is rather lovig; postniarginal and basal veins not develoi*0(l. 
.\ii(loim“ii depressed; elongate (‘onle-osate, distinctly longer than 
head and thorax united; ha.sal segment .sJioct, tinn-sverso, uif/i a 
leng lioni projecting as fai' a.s the sciitcdliim : segment 3 longest, 
i.i( her longer than wide, but no longer than the following united; 

1 and - striate and finely rugose In- la cm the striae, the re^t tinely 
.ukI densely rcticulato-nigoH’ ; bom on ba.^al segnuaiL rugose at 
b.i>e, smooth aiKlsliiuiiig at apex, i^englh. I 'L'-") inni. 


Described from one female labelled IKK) feet, Knrmula, 
Qiieensiaud, May Kllil; If. K. Turner/' 

Type in the Ikitisii Mns(Miin. 

The tliii’d .species of Ccndohacoidrs Dodd, (If the 
.Instraliun species of Ceratobaeu,^ Ashmend, it. runs near 
ilii-a/illi Dodd, but possesses a much longer abdomen tliau 
tliat species. I have muck pleasui'e in naming tin- species 
after Mr. Turner, whose work on llyinenopteia is so well 
ti:nu\\'n. 


PUOCTOTRUPIDAE. 

Proctotrupes turneri, n. sp, 

. Sinning black, the antennae eoiuojorons; coxae black, the 
lime gokk'n yellow; venation sooty black. 

Itead witli scattered inimitc lumctiires .and pnlieseeiur; trans- 
verse; eyes large and bare. , Antennae long aiul filiform, the joints 
I'liger than wide. Proplcuruc snuwtli, with a few strim' in eenlie; 
mcmi'Ieurao smooth; serUrnn rather densely imbesiaaif, also the 
^auteiluin, the latter de[>res.sed at base; median segment divj<led 
into two parts, the anterior jiortion long, tliudy rugose, with a di.s- 
f.iiKt median carina, the posterior portion shoi'ter and coarsely 
nigiise, Foro-wings long, broad, hyaline; stigma rattier longer 
tli.m wide; the radial cell distinct but narrow; radial vein longer 
than the stigma. JVtiole. not visible from above ; abdomen slightly 
l e-nvex above from lateral aspect ; witli a nudlan groove and severid 
bhovt striae at base; .smootli ; oviduct filiforni, no longer than boily 
of ;it)domcn. Length, 5 mm., to ajK^x of oviduct, 
g. Femora dusky ; otherwise like tlic female. Length, 4 tnni. 
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Described from three females, one male, labelled “Mr 
Wellington, Tasmania ; T(. Turner.” 

T\'pe and cotypes in the British Museum. 

Proctotrupes nitens, n. sp. 

9. Shilling black ; lags fuscous, tlic tarsi and base and apex <if 
fcniora and tiiiiac, yellow; antennal scaiio yellow, the rest black. 

Head normal; vertex rather narrow; smooth and shining, and 
with mierosoojiic punctures ; below antennal insertion with tlislinei 
sihery jndieseence. Antennal scaiiestout, about as long a.s funielo 1 ; 
pedicel very .short ; tlagclluin fllifonn, the joints slender, 1 ahum 
four times as long as wide, the penultimate joint twice as long as 
ivide. I’roplf'Urae .smooth, with several st riae in centre ; in eso pleurae 
wholly striate; mctajih iirac .smooth for basal half, the rc.st finclv 
nigo.se; scutum smooth and shining, without dLstiiict pubescent.c. 
wliolh' gently eoiivex; seutelluni convex, de[)resscd atba.'sc; median 
segment grmlually decliMius, not divided, iinely rugose and mItIi a 
<l<‘(‘p median loitgif iidinal grooic. b ore- wiiig.s long, broad ; byalitic; 
witli a deej) smoky ])a(<li bdiealli the stigma; venation fu.'^cuu,-; 
stigma large, as wide as long, the radial vein almost conliiient uitii 
'its di.stal margin, the radial cell thus subobsoleic ; basal, median, and 
roourrent veins faintly indicated. IVfioIc not vi.siblc ; base of alxlu- 
men wi thoiit impre,s.d(ms or striae ; abdomen c:om}in^sK(‘d, Math a lone 
comprc.sscd ovidnet, M'hieh is somewhat longer than the abdoimii 
itself. Length, (i mm. to apex of oviduct. 

Q. Antennae wholly black, the joints hardly as long a.s in the 
female; -smoky patch beneath .stigtna small; ba.'^c of median 
inent smooth on either side of median channel. 

DcKcribcd from one pair labtdled “ Yalliugup, S.W. Aus- 
tralia, Nnv. 1013; R. E. Turner.” 

Type and cotype iti the British l^ruscum, 

Proctotrupes janthinae Dodd, 1915. 

One female, one male, labelled “ Mt. Wellington, Tas- 
mania, Marcb 1913; R. K. Turner.” Originally described 
from Victoria. In this species the median segment is not 
pliiinly divided, there being no di.stitict posterior declivous 
portion, the carinae not distinct, the short anterior areas 
smooth ; sciitellum deeply depressed at base, Male anten- 
nae wholly black; pubescent; joints G-ld of funicle acute 
on one side apically. In these Tasmanian specimens the 
radial vein is practically confluent with the stigma, the 
radial cell thus eubobsolete. 
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Proctotrupes gravidator Linne, var. partipes, ii. var. 

J. Ht'sul, thorax (in(’hKli)\g the tcgulae), ixstiole, and extreme huso 
of aWoincn, black; abdomen blood-rccl, dusky at a|X?x; iiiUennan 
wholly black ; coxae black, also anterior femora, and i>os>tcrior tibiae 
ajul tarsi; intermediate legs (except the coxae), anterior tibiae and 
tarsi, and jwsterior feinoia, red. 

Head transverse, tvith fine short dense pubescence. First funielc 
joint about five times as long ns wide. Scutum and .seutcllum 
densely pubescent; pa rn])sidal furrows wholly absent; .scutum raised 
at niesou; median segment long, the ])ostcrior portion declivous hut 
not abruptly so, wholly densely rctieulatoly rugose, witli a long 
median carina, the anterior portion separated from the posteiior 
jiortion by a faint transverse carina ; propicurae densely pubescent 
and with fine deinse reticulate rugosity, also the mcsoplenrae, c.xeept 
for po-sterior half of ilorsal XKjrlion wliich is .siiiooth; meta])lcurac 
rugose. Fore-wings long, broad, faintly tinted; venation fuscous; 
rlignia somew'hat longer than its greatest width ; radial cell narrow ; 
t!ie radial vein curved, no longer than the stigma, continued a.s a 
brown .straight line proximad; otlicr veins, exee})t the .suhmarginal, 
present as yellowish lines. Tarsal claw's simple ; large s[mr on bind 
tibiae one-fourth as long as basal tarsal joint. i\‘tiol(! s(nnewhiij 
iongcr than wide, rugose ; base of abdomen strongly si lia le ; a Ixhunci i 
at apex with a long bidcnlatc genital process. Length, 7'50 min. 

Described from one male labelled, “5000 feet, Kasliniir, 
N.W. India, April 1901 ; C. G. Nurse.” 

Type in the iJritish Museum. 

With only the one sex, I Irave prefeii ed to ela.ss tliis as a 
variety of the common Fairopean species, gravidatof, tlic 
eolouv of the legs distinguishes it from other varieties of the 
species. 


Exallonyx orientalis, ii. sp. 

V- Black; coxae black, the legs deep reddish-brown; basal three 
antennal joints red, the others fuscous; tegiilao rerh 
Head transverse, smooth and shining, pubescent. Antennae 
lo-jointed; scape stout; pedicel very short, almost bidden Ity tlie 
scape; funicic 1 two and a half times as long as its greatest width, 
the others gradually shortening, the penultimate joint longc-r than 
ividc. Fronotum very short, transversely striate; scutum and 
scutellum with fine short dense pubosoence, without sculpture; 
parapsidal furrows not indicated; scutclluin not at all depressed; 
posterior half of median segment abruptly declivous, tho w'holo 
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with a strong mc«lian cariria, the anterior half subglabrous with tub., 
obsolete transvc'i'se rugosity and distinct lateral carinae, the post;-!-!,!' 
half rugose; proplenrae sinootli; nie.sopleurae smooth for 
half, the lower lialf pobcsccnt ; motapicurae coarsely rugose, i'c:!,, 
wings long, broad, sliglitly tinted; v(‘nation fuscous; stigma tcai 
eireiilar, loiiger than ibs greatest width; radial coll very naihAi; 
radial vein longer than the stigma, eonliniKid as a brown lino to^und 
centre cf wing; other veins, except the submarginal, marki^d l.v 
brown lines. Anteriur and intermediate tarsal claws bidenlatr; 
largo spur on posterior femora nearly half as long as basal taoid 
joint, i’ctiole short, transversely striate; abdomen, ineluu:!;: 
oviduct, hardly longer tb.an tlie thorax; oviduct straight, not 
as long a.s rc.st of abdomen; base of abdomen not slrhitc, wilh a 
long median groove. Length, 7 inm. 

l)e.s“cribed from ono foiiialo labelled “ 5000 feet, Sliillone 
Assam, Sept. 1003 ; U. E. Turner.” 

Tv'pe in the British Museniii, 


Family CEKABllRONIDAE, 

Megaspilus mandibular is, n. sp. 

. Loldcn-yellow or oehreous: eyes and ocflli black; 
wliolly yellow'; airtcnnae fuscou.s, the scape yellowc 
Head ratiu'i' wider tliim tliora.x; vertex rather broad; viewed 
from in front no wider than deep; densely lallicr finely reticiihit- 
luinctate; ocelli very clo.se together; eyes rather small, dense! 
pubosc'cnt ; mandibles veiy laige and c'onspieiions, hidrntatc, tin 
outer tooth long and acute. Antennae ll-jointcd; scape as loi . 
as next four joiut.s combined; pedicel eupulifovm, barely onc-liii!; 
longer tlian its greatest width; fiuiiele 1 cupiiliform, a little luriei " 
tiiiiii its greatest widtli, 2 8 twice as wide as long. Thorax somew hm. 
longer than wkb*; seutiim tvurieate .antcniorly; scutum ami axill;'.:’ 
Sculptured like the head; parapsidal and median furrows dblin't: 
scutclluin finely granulate and with moderately dense jnuicunrM 
postscutellum with a Ht(n;t tooth. Fore-wings reaelung a iiilh 
lievoiul aj)ex of abdomen; broad; soniewhal fuinated; vcmadi'.i 
fuscous; marginal vein tluekenccL tor apical Imlf; stigma scie.i 
circular; stigmal vein almost twice as long as the stigma. Alhioiiii-:; 
slightly longer than thorax, not twice as long as its greatest width; 
almost fiat, above, eonvc'x bimeatl); ba.sal scgnient oceupying it 
little more than half of surface, striate for its Itasal half, smooth Ibr 
the rc.st; rtmiaining segments linely pubescent. 

Posterior femora much swollen. Length, 2 uim. 
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Doacribed from two females labelled “ Bundaberg. 
Queensland, lOiVt; R. C. L. Berkins.” 

Type and eotype in the liiitish Museum, 
closely allied with another Queensland species, svahfkrpis 
Dodd, but the sculpture of the thorax is diifcrent. 

Conostjgmus brunneipes, n. sp. 

o Dull brown, the antennae and* legs concoloious, the tarsi 
yellow. 

Head normal, a little w idor than thorax ; densely llnely eta iaeeims ; 
eyes large, with short uubesconec; oeclli small, close together, 
Aidennae ll-jointcel ; scape long and slendfM'; pedicel over twice 
iis long as its greatest width; ilagclhnn hardly clavalc; joint 1, 
as long as pedicel, 2 sliortia', 3-S sul>(‘(|n:il and somewhat longer 
than wide, the apical joint twice as long as the ])enultinials'. Thorax 
a little longer thatL its greatest widtii ; with s(-atfer('d se1a('; scut inn 
and scutellmii sculpliired like the head, the {onnm“ almost tmucatc 
anteriorly; median and paraps](lal furrows dhtinet ami cotnplett!; 
seutelUini a little lunger than its greatest widlli; iiiediau segment 
short, granulate. "Wings rudiinevitaiy, mere flaps that reaeli to 
base, of abdomen. AlKlonien Avider than thoiax; alinnt Lwii!(! as 
long as its gi'oatesi A\idth; pointed at ajx'x ; striate at base ; basal 
segineiit occnpjing rather move than one-half of siitfaee; smoutli 
and shining, and Avith .subohsoletc tine impressed ictieulatiun. 
Length, 1'75 nnn. 

J. Like the hnnale, the wings nidimcntary also. Pedicel .short, 
no longer than Avkle; liagdlar joints filiform, joint 1 threi! titnes as 
long as wide, 2-8 gradually shortening, 8 one-half longer tlian 
Avidc. Length, P50 mm. 

Described frcmi oue pair lalrcllcd Madeira ; Wollaston.'’ 
Type and colype in the Ibltisli Mustnuu. 

Conostigmu$ wollastoni, n. sj). 

9. Black; coxae black, femora and tibiae piceous, tarsi fulvous; 
antennal scape fulvous. 

Ifead a little Avider tliaii tlun ax ; viTV lim ly .a ad densdy rugose 
or granulate ; vortex, twice as Avide as long; eyes large, })iire; ocelli 
large, rather dose togellier, the lateral pair nearer the aiittnor 
occlhis than to tho eye margins, Auteunae 11-jojntcd; .scape 
shmder; pedicel distinctly sliuiter than following joint; Ihigellnin 
n 011-0 lava to, joint 1 twice as long as Avide, 2 8 suliecjiial and a li'.lie 
longer than wide. Thorax stout ; pronotunj not visible from uIku’c ; 
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scutum, seutolliim, and axillae wholly densely Sncly coriaceous; 
anterior angles of scutum subacute; median and parapsidal furrm^s 
distinct and complete; axillae meeting at base of scutelluiii; 
gcutellum large ; median segment declivous. Fore-wings long am] 
broad; hyaline, with an oblong sooty patch beneath whole (li 
stigmal vein; venation pieeoiis; stigma semicircular; sligiiin! 
vein one-half longer than stigma, hardly curved. Abdomen hatdlv 
longer than its greatest width; almost hat above, convex beneath; 
smooth and shining, striate at base; basal segment longer than the 
rest united. Length, 2 \% j;im. 

Described from two icmalca kbebed “St. Heletca’. 

^\o\Vastou.'” 

Type and cotype m Wrtisb.'MuseuYn. 

Conostigmus ruOnotum Dodd. 

One female from Bundaberg, Queensland, 1901 {It. C. L. 

Ferhins ] . 


Conostigmus terrestris, n. sp. 

9 . Ochreons, the legs eoncolorotis; antennal scape yellow, tin.- 
antennae otherwise piccous ; eyes and ocelli black. 

Head hardly -wider than the thorax; -with fine punetui'i'S, i.acls 
giving off a fine seta; eyes not lai-ge, faintly pubescent; ocelli vtiy 
close together, with a shallow groove running from median ocellus 
to occipital margin. Antennae 11-joinled; scape slender, a.s Iw.y 
as ne.xt five joints combined ; pedicel one-half longer than its greatol 
width ; flagellum thickened toward apex, witliout a distinct cliili; 
joint I a little shorter than pedicel, 2-8 rvider than long, tlie fipic.i! 
joint longer than the two preceding united. Scutum with fiur 
purieliirca giving off flue setae; parapsidal and median furiiuvs 
deep and distinct; scutellum and axillae with a few pnbesccm 
punctures. Wings wholly wanting. Abdomen distinctly wider 
than thorax; hardly longer tlian its greatest -width; som(‘\diat 
convex beneath; striate at base; with spai-so pubescence; iui'al 
segment three times as long as the rest united. All femora a litllr 
thickened; posterior tarsi no longer than tlieir tibiae, tbeii liasal 
joint fully as long as the rest united, Lengtii, 1*1 mm. 

Described from one female labelled “Victoria; ('. 
French.” 

Type in the British Museum. 

The first >vinglcss species of the genua from Australia. 
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Paraclista antipoda, )h sp. 

0 Black; scutum aud scutclliim deep red; whoHv red- 
seape and pedicel reddish -yellow, the remaining joints dusky to 
fuscous. 

Head viewed from the side as long as high ; viewed from ahovc, 
the antennal inH(ation very proiniueilt; with rather dense pula's- 
(‘<‘iice; eyes small, nith a few setao; mandibh's small. Antemiai' 
15 jointed; scape thickened, as long as next four joints coinhiiied ; 

QW'iAisM \\iWVL vt^, <5y;eoXvft\, wxdth-, tVw«e\\\wv vvwV. 

iiK'iassate, joint 1 as long as pedicel, 2-12 plainly wider than long. 
Thorax smooth, with some long pubescenec; sojucwhat flattened, 
wider than its greatest height; paraj^sidal furrows distinct anti 
L-oii)i>lete; scutellum with a large fovea at base; median segment 
with a plain median Carina. Fore-wings long ; broad; sul>h valine; 
marginal vein long, fully as long as the closed radial cell, the stigmal 
\c'in short; recurvcait vein short and straight; basal vein distinct, 
the nu'diaiL and discoidal faint. Petiole o\ (t twice as long as witie, 
rugose; abdomen depressed at base and with a median groove; 
with scattered setae; segment 2 twice as long as Iho following 
imitcd, 3-8 very short and trans\-crse, J.egs stout, ilit' posleiior 
fctiiora much tbickenod. Length, 3'2.5 mm. 

Desaibed from one female labelled .Mt. Wellinoton, 
Tasmania, MarHi 1913; E. E, Tiimcr.” 

Type in the British Ubisenin. 

Differs from nureipes in the colour of the tburax, and tbe 
i'ngo.se petiole.. 

Paraclista aureipes Dodd. 

Mei.tnelm aureipes Dodd, Trans. Boyal ^oc. S. Australia, 
1915, p. 393, 

I place this and the following species here on account of 
the flattened thorax; the thick posterior femora rnav be 
u sufficient character to form a new" genus. 

Xenotoma albohirta, n. sp. 

Shining black; anhwior and intcniK'diatc legs, iticbidlng the 
coxae, yellow ; posterior co.xac, tibiae and tarsi fuscous, tlic poslci i(.)r 
femora yellowish ; antennae black, the scape ycdlow. 

TRAKS. KNT. SOC. LOSfD. 1919.— PART III. IV, (DEC.) B B 
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Head normal; sinootli and Bhining; with fine pubescence; 
antennal prominenre distinct; mandiblcH long and crossed, one 
l)identat(“, the other tiidentato, the outer tooth long and cnirved. 
Antennae in-jointcd ; seaiic long aftd slender; pedicel hardly longer 
than wide; flagellum filifonn, joint 1 ono-half as long as the scape, 
2-12 gradually .shortening, 12 soincwliat longer than wide. Thorax 
.smooth and siiining, with tine white pubescence; parapsidal furrow.-; 
complete atul distinct; S(;nt(dliiin witli a circular fovea at base; 
jticdiari segim-nt with a plain median oarina. Fore-wings reachin;,; 
beyond apex of abdomen; broad; hyaline; venation blaek; 
marginal vc-in long, the stigmal short, the radial cell closed ami 
somewhat lotiger than the marginal vein; recurrent vein long and 
curved, ami directed toward the discoidal. Petiole slender, nearly 
four titne.s as long as wide, earinate; body of aMonien twice as 
long as jK'tiole; smooth and shining; depressed at base and with 
a long median groove; apical segments very short and transverse. 
Posterior taosi ratlier longer than their tibiae. TiCngth, 3 mm. 

j. Aiitennao 14-joinl(xl, the flagellar joints shortening le.S3 than 
in the female. 

Described from four females, four males, labelled “ 5000 
7000 feet, TjibiKla.s. Java, Auo. 1913; Dr. Koiiigsberger.” 
Type and cotypes in the British. Museum, 

Pantoclis Javensis, u. sp. 

V- Head pieeous; thorax rieli elicstmit; abdomen ehestmit. 
somewhat dusky; legs xellow, a litlle dusky; first three joints of 
antennae ixuldi.sli yellow, llio remainder y>iceous. 

Head smooth, shining; ehceks with a fexv fine setae; eye.s large, 
with a few setae; manrlihle.s nonuai. Antennae 1 5-joint ed ; soapi- 
long and sli'nder ; i)edic'e! a liLth* longer tlian wide ; flagelluin hardly 
clavatc, joint 1 twice as long as ]K‘dieel, 2 distinctly slioitcr than 
1, .3 .^ubequal to pedicel, 4-12 subquadrate, 13 not much longer tlnui 
12, .soiuewlmt longer than it.s grcate.st width, T])Oiax normal, 
smooth and .shining, with sentteml long line setae; parapsidal 
furrows distinct and com})lete; scutellum with a deep circular 
fovea at base; puslseutellum sliort, unaiined; median segment 
long, unarmed, with a distinct medinn and lateral carinae. Fore- 
wings long, reaching a little beyond ap(>x of abdomen; broad; 
sublnalirie; venation fuscous; subinarginal vein joining costa at 
fully one-half wing hmgth ; mai'girml vein not as long as the .stigmal 
which is oblique; radial cell closed, several times as long as the 
marginal vein; recurrent vein short, tim ba.sal distinct, the median 
and discoidal faintly indicated. Hind-winga with one closed cell. 
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^Momen composed of eight segments including the petiole; petiolo 
nearly twice as long as wide, witli several earinae ; bexJy of alKlouu n 
conic-ovate, narrow and pointed at apex; smooth and shining, 
with a few setae on apical segments; striate at extreme base; 
iiasal segment fully twice as long as the rcmaimlcr united, l.engtli, 
•i-j nun. 

Described from four females labelled 5000-7000 feel. 
Tjibodas, Java, Aug., 1913; Dr. Konigsberger.*’ 

Type and cotypes in the UiitislL Museum. 

Colour varying to dull brownislMcd. Antennae 14 joiii1ed; 
\(liolly fuscous; pedicel no longer liian \rlde; llagellar joints long 
Lind tllifonn, slightly decreasing in length, 1 slightly excised on one 
side at half its length. 

Four males labelled as the females, 

Procinetus apicalis, ii, sp. 

9 . Dull brown, apex of abdomen and tht' fietiule lighter: head 
[liecous; legs brown; antennal seajie reddislt, tlie three a])ieal 
joints pale yellow, the rest fuscous, 

tfeacl normal; eyes bare; head v.illiont setae, also tlu- senium 
and .seutelhim. Antennae 15-jointed; st a’j’f' .'slcndei ; ]iedic-el 
somewhat longer Ilian wide; tlagillum gradually f hieheiiiiig tuwaid 
apex, the. basal joints long and slender, 1 hardly lorigei than 2, iii.any 
times longer than wide, 11 and 12 qiiadiatcx the apieal joint twice 
!\s long as its gieatest width, d'liorax noiinal, umnnu'd ; jjarapsidal 
birrows deep and distinct, nearlx' jaualkl; seuti'lluni with a deep 
eircadai' fovea at base; postseutellum short; median segjnent long 
and .smooth, with a median oarina. I'ore-wings long anr] broad, 
reaching a little beyond apex of abdomen; subhyaline; venation 
fuscous; iiKirginal vein long, the stigmal short, (Im radial eeti no 
longer than the marginal vein; recurrent vein siioit, the t‘asa! 
distinct, the median and basal faint. Petiok' twiee as long as w ide, 
carinate; budy of abdomen slender, conie-ovate; smootli and 
shining; basal segment more than twice as long as the following 
united; oviduct distinctl.y exserted. Lengtl), 2 mm. 

Described from one female labelled “ 50{)0-7 (Kk) feel, 
Tjibodas, Java, Aug. 1913; Dr. Konigsberger.'’ 

Type in the British Museum, also eotypes. 

Antennae U-jointed; flagellar joints long, with long haij-s 
which arc three times as long as w idth of the joints, joints gradually 
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shortening. Apical abdominal segments short and transverse, 
hlagdlum wholly black. 

Two males with the female. 

The only other species in the genus is from New Guini ;). 

Pantolytoidea nigricans Dodd, 1916. 

Three females, two males labelled “Tasmania; A. M, 
Lea/’ and “ Mt. Wellington, Tasmania, April 1913; R. K, 
Turner.” These agree very well with the description of 
nifjrkans which is from New South Wales. 

Oxylahis woUastoni, n. sp. 

(Jhc.stiuit-brown, the piotborax and mesothorax ophreons; 
legs brownish-yellow; antennae i'i‘<ldiHh-yel]ow, the apical half 
dusky. 

Head with niimoious minute punctures and rather long liia^ 
yellowish pubcsc’once; eyes moderate, hairy; ocelli small. An- 
tennae inserted on a frotUal prominence; 15-jointc'd; scape long 
and slender; p(dl<“el almost twice as long as its greatest wiiUli; 
funicle 1 distinctly longer than pedicel, 2 one-half as long as 1 and 
a little longer than wide; the last eight or nine joints form a slender 
ill-defined club, the joints as wide as long. Thorax about twice as 
long as its greatest width; pionotnin a little visible from above; 
seutiiin and sr.utellnin with yellowish pubescence like the head; 
paiapsidal furrows deep and complete; scutelUmi with a dec}) 
transverse fovea at base ; postscutelluin with a sliort spine or tooth : 

■ inodian segment smooth and shining, pubescent laterally, with a 
distinct median and lateral carinae. Wings rudimentary, extending 
to onc-tliii'd length of abdomen; v<Ty narrow; hyaline; siib- 
juarginal vein distant from the costa, the marginal and sUgnuil 
veiivs short; basal vein present, perpendicular; no otlicr veins. 
Petiole onc-half longr'r than its greatest width; body of abdonicn 
ovate, pointed at apex, wdder titan the thorax, .striate at base, iis 
second thiid pube.scent; basal st'gment three limes a.s long as the 
following miitcd, 3-G transverse, 7 longer than its greatest wullh 
and ns long as the preceding three imitcd. Legs slender. Length. 
2-3 min. 

Described from four females labelled “ Madeira ; 
Wollaston.” 

Type and cotypes in the British Museum. 
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Family DIAmiDAE. 

HoPLOi’RiA Aslimoad. 

Syii. Hoploprielh Dodtl, 1915, Trans. Royal Soc. of 8. 
Aiist., p. 410. 

Hoplopria simnlans Dodd, 1915. 

One female labelled '‘Kuraiula, N. Qld., May 1013; 
11. E. Turner.’^ This is the type locality. 

Hoplopria fuscitegula Dodd, 1915. 

Fiv"e females labelled “ Mt. AVellingtoji, Tasmania, 
March 1913 ; R. E. Turner.” This is the ty})e locality. 

Hoplopria aterrima, n. sp. 

7 . lllack; legs black, liaixliy siifTiisocl M'itb ml, tlie l.arsi 'fiilvoiis ; 
antennae black. 

Head subfjuadratc ; a carina runs from tlio oocipilal margin 
tlirongh the meclir.n ocellus terminating in an acmtcHhort projection 
above the antennal promijience ; inferior eye margins carinate, 
tlicsc eariaac terminating siibaciitely in a line nitli tbe terinijmtion 
of Ibo median earina, so tliat from doi'.s!ii as]>cel the fruns lia.s three 
acute short teeth; chcek.s with large punetures, also a row of 
pnneturc.s along occipital margin, two rows .along inner eye margins, 
and a few punctures between those rows and I ho ocelli ; no jaineture.s 
on fron.s bclorv anterior ocellus, this .area finely aliitaeeoiis.' An- 
tenn.ie 1.3-jointed ; scape covering base of jjcdkel and b is] a no.se ; 
pedicel onc-h.alf longer than its greatest widtli; funicle 1 rallier 
longcc than the pedicel, the othcr.s gradually slmrtening; last 
live joints forming a chib, each wider than long. Pronotnin short, 
striate; scutum and .scutclluin smooth and shining, with a few 
small punctures; para]>sidal furrow.s deep and eom]>lete: lateral 
lobes of scutum feebly dcprc.ssod, with a fnveate giotnc again.st the 
tegul.'ie; scutelliirn at base with two circular foveae close together, 
a long shallow fovc.a .along each lateral margin, a small fovea against 
each tegula, it.s po.stctiar margin fov(‘atc ; median segment with a 
stout curved spine at base. Foic-wing.s icaeliing ajicx of abdoimai ; 
broad; fuscous; ven.at ion blaeki.sb ; marginal vein almost puneti- 
form, thickened, the stigmal vein oblique; ba.sal and median veins 
f.iint. Petiole over one-half as long as re.st of abdomen, four times 
as long as wide, carinate; body of abdomen sniootli and .shining, 
conic-ovalc, raised from the ]vetiol(., witliout .striae or iinjire.ssions 
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at liase; basal segment four timea as long as the rest united. 
Length, nun, 

,■> Like the female. Antennae 13-jointod, a little longer than 
the body; podiecl short; foniclc joints cylindrical, subeqiial, ]k,t 
excised. 

Described from one pair from Kuching, Borneo (,7. 
flewitt), and labelled " Brachyaitlax stnaficotlis Cameron.” 

Type and cotype in the British Museum. 

The genus Hophpria Ashinead has not formerly been 
known from Asia; however, Kieficr has described four 
species of Odontopria Kietfer from Java and Sumatra, but 
for that genus he does not mention the scape being produced, 
and I do not nnder.stand what his character of the “ scutum 
with four grooves” represents. 

Hoplopria wallacei, ii. sp. 

, . i’lack; tognl.ie and legs deop-ved ; antenn.oc wholly black. 

Head normal, siiiootli ,anJ shining; ocelli on a proiniiience. 
Antennae inserted on a frontal protninence; ]3-jointe<l; scape 
long and slender, j^rodneed at apex and covering base of pedicel ; 
pedicel eiipilifonn, mi(‘dial{ longer than its greatest uidth ; Hagellutn 
without a distinct club, the apical joints a little thickened, joint J 
distinctly longer than pedicel, about threi; times as long as wide. 
2 dislinetly shorter tlian I, 3-iU gradually .shortening, 8-10 quadrate, 
tile apical joiiit twice a.s long as the pcniiUimate- Thorax normal ; 
scutum and scaitellum smooth and sinning; parajisidal furrows 
eomplete and di^^t^nct; median lobe of scutum with two shallow 
depressions anloviorly, the lateral lobes distinctly deprcs,sed; 
scutclluiu with two longer than wide foveue at base separated only 
by a line, an elongate fovea at either anterior angle, a long fovea 
along either sid(>, and the posterior margin foveato-; median segment 
(aivored willi short pubeseenee, with a raised cuiina at base. Fore- 
wings reaching apex of abdomen; subnnifonnly lightly yellowish; 
venation terniiiiallng in a triangular margin vein at one-half wing 
longlfi; basal vein distinct. Petiole fully twice as long as wide, 
smooth and sliining, with indications of earinac; body of abtlomcu 
ovate, no more than twive as long as it.s greatest width, the basal 
segment several times as long as the re.st united; smooth and 
shining; the anterior margin straight. Length, i'50 inni. 

Described from one female iu the Wallace collection from 
Bum, Kast Indies. 

Type in the Hope Collection, Oxford. 
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Hoplopria obsoleta, n. sp. 

C. Black' ; togulae aiul the logs wholly lochlisli. 

Hoad normal, smooth and sliining, without punoturos; oyos 
iiormal, bare; ocelli on a pi onii nonce, liotweeii this and tho eye 
margins are two very obtuse carinac. -Antennae 13-joiiited; scajie 
ns long as next three joints ('onihinetl, })rolongod at aj>ex; jicdieel 
(lardly as long as fimiele 1; tlagoUiini with the apical six or seven 
joints forming ii club; funiele 1 t%\ice us long as wide, 2 as long as 
1, the others gradually shortening, the club joints M'idcT than long, 
the apical joint no longt'i' than its greatc'st widtli. Scaifinn and 
stntclluin smooth, without ininetiires ; pampsidal furrows wholly 
wanting; scutum with a laige shallow ih^iU'i'ssion on cifluw siilc, 
and two elongate shallow depressions at meson for anterior lialf; 
.scutclhini sub-carinate at meson, tlie liasal foveae very laige, circular, 
well scjiarated, the lateral foveae. small and iiienns])ieuous ; median 
segment with a raised triangular scale at base. I'ore-wings reaching 
somewhat beyond a[K'X of abdomen ; In-uail ; siilibyaline. so'iiu^what 
diislsv in centre l>ut not eoiispir uonsly I)li>telK'(I or haiuhsl ; venation 
fuscous, terminating at half-Aving Iciiglh; imiiginal vein slioit. 
IVtiole of abdomen over twiee as lung as wide, strongly carinate; 
ho<ly of abdonu'ii conic-ovate; [luiiitcd at apex; <>M-r (wii-e as long 
as jictiolo; its anterior margin stiuiglU ; its base without striae or 
sulci; smooth and shining; iiasal seguienl several times as long as 
the rest united. Length, ?, iiiin. 

described from one female labelled Ornilteme, riiierrero, 
Mexico, 8{X)0 feel,; H. H. Smith.” 

Tv])e iu the Hritisli Museum. 

Distinguislu'd from all otheu' American syx'eies l»v the 
non-pattenied wings and absence of pttrapsidal furrows. 

Hoplopria affinis, n. sj), 

9. Black; legs wholly red, also the (egulac and basal seven 
aiiteiinal joints. 

( 'losely allied to ohsoJeta, but distinctly smaller; thorax somewhat 
fiiUteiiod; lateral (leprossioii.s of seulutn feeble, the medial pair only 
lu-esent against anterior margin ; foveae at base of seutelluiii not 
so large ; {totiolc barely tA\ ice us long as wicie ; funiele joints sliorle.’-, 
2 distinctly shortcT tliaji ], Sonly sliglitl}’ kutgeu than wide. J.eiigth, 
2 mm. 

Desciibed fi’<mi two fernah-s liibelled *' Teapa, Tabjisco, 
Mexico; IT. II. Sntith.” 

Type and cotyjm in tlie Hriti-sh Miiseutn. 
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Hoplopria caniculata Cameron. 

PuTamesws amicnJatus, Cameronj Biol. Cent. America. 
1888, p. m. 

Tlireo females labelled “ Teapa, Tabasco, Mexico; 

H. II. l^initl!.” 


Neurogalesus carinatus Kieffer. 

In the liritisk Museum besides tlie type, arc two females 
lfi])(‘]led “ .Maekay, Qld., it. K. Turner/’ and one femalt! 
kilKdled “Sydney.” The species is clo.sely allied witli 
dissufalls Dodd and rubripes Dodd, differiiig from bc^tli 
in having a sulcus or depression on either side of the median 
groove at base of abdomen. The pedicel is shorter than 
tlu' first funicle joint; the legs arc deep red, the femora 
dusky ; the. auterinae except .the black club are also deep 
red. 

Spilomicrus Westwood. 

Boihriopria Dodd, Trans. Koval Soc. S. Australia, lOlo, 
p. ItlG. 

The Australian species of Boihriopria should fall here, 
the obscure foveae along margins of scutcllum not being a 
distinctive character. 

Spilomicrus unicolor Dodd. 

Boihriopria mticohr Dodd, Trans. Koyal Soc. S. Australia, 
Kiln, p. '107. 

Two males, two females from Bimdaberg, Queensland 
{It. C. L Perkins). 

Hemilexis gracilis Dodd. 

fipihyoiicrus (jracllis Dodd, Tians. Ko}'al Boo. B. Australia, 
1015, p.^ 102. 

Tins species should fall here; the abdomen is 8ul>truncate 
at apex; the stigmal vein is rpiite distinct. I have seen 
a female taken at Bumlaberg, (Queensland, 1901 {E. C. L. 
Porkins). 
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Hemilexis truncata Dodd, 1915. 

One female labelled “ Mt. Wellington, Tasmania; "R. E. 
'rumor/’ This is the type locality. 

Hemilexis paucisetis, n. sp. 

Black, the antennae concolorous; coxae, femora, and tibiae, 
dii^iky bro^vn, the tarsi yellow. 

Head subqnatlratc, a little wider than long ; smooth and .shining, 
with scattci'cd long slender setae. Antennae l^-jointed, the joints 
with ratlier long setae; seai)e sleiuh'r; pedicel twice as long as its 
rrivatest width; funielo 1 twico as long as its greatest width, 6 as 
jniig as wide; chib 5-joiiitcd, 14 jdainly wider than long, d'horax 
smooth and shining; sentuin with a few long setae; parapsidiil 
furrows deep and eomplele; scutelhiin witii two circular fovoae at 
}ias(‘; median segnicnt with an aeuto raised .scale or tooth at base. 
l\ire-wings reaching well beyond apex of abdomen; broad; a 
little dusky; venation fuscous, terniinating in a short triangular 
marginal vein at almost one-half wing length; basal vein distinct. 
IVtiole about tbrec times as long as wide; carinate; body of 
abdomen short, not iniicli longer than its greate.st widtii, its ba.se 
raised from the p(diolo, its a[)ex abmptly triincntc from lateral 
aspect; smooth and shining ; without im])iTssions or striae at base. 

Described from one feinale, labelled “ Mt. Wellington. 
Tastnani.a, March 1913; R. K. Turner.” 

Type in the British Mii.setiin. 

This is very distinct from the other Australian species. 

, Bakcria rugosa, n. sp. 

Black; seutelliim deep red; hody of abdomen fnscons; legs 
w holly reddish-yellow' ; first six aiiteunai jtjints yellowy the next two 
dusky, the others black. 

Head normal, smooth and sliining, w'ithout seiiljdure, the occiput 
pilose; eyes with a very fc.w sedae ; ocelli close together, on a small 
jii'ominence. Antennae 13-jointed; scape; slciuh'r, not produced 
at apex ; pedicel twice as long as its great<'st whlth ; llagelluin with 
die last six joint.s h'cbly and gradually Ibiekened ; funielo 1 distinctly 
longer than pedicel, 2 shorter tlian 1 ; c:lul> joints no wider than long, 
tlie apical joint nearly twice as long as tlic penultimate. Tliorax 
jjlainly convex above; scutum and seutelliim densely and coarsely 
nigo-se punctate ; parapsidal furrows eomplele; scutellum convex, 
without fovoae, but depressed at its ha^e; median segment as long 
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as scutollum, witlnjiit a jnedian soale or tooth, eoarsoly ruufivt-. 
Foi'c-wiiigs I'cacliiiig ajjcx of abdomen; broad; hyaline along ju 
margins except distafl, for tim I'cst a little brownish, but not dij. 
tinetly baiidMl or bIotchc<l; venation reddish, tenninating a litfl.. 
be^’orid Half-\ving length ; marginal vein long, several times as loti.: 
as the short stigma!; basal vein very distinct, the median vein 
present distad of basal vein and not reaching the posterior wiii^ 
margin, no longer than tlic basal. Petiole vei'V long, many times 
as long as wide, as long as body of abdomen, carinate,, its basal hiilf 
(!oarsely rugose; body of abdomen conic-ovate; smooth and 
sliiuing; witli a median sulcus or depression for basal half; bas;i| 
sc'gtiKrtit three times as long as tlie following united. Length, 3 mm. 

Described from one female labelled “8000 feet, Oniih 
teine, {Inerrero, Mexico; H. H. Smith/' 

Type ill the British Museum, 

Bakorio Kieil'er formerly contained one species from 
(‘mitral Amcricii; riujom is a very distinct and peculiar 
species, and sliould possibly form a new genus. 

Paramesius longior, n. sp. 

7'. Black; legs wholly deep ]'cd ; apex of abdomen reddidj; 
antennae red, the apical joints fuscou.-!. 

Head noi’Jiiai; smootlr and shining, with a very few' long setae: 
frous .straight from anterior ocellus to antennal insertion; eye.; 
moderately larg(\ wilh a, vm v few S(dae. Antennae 13-jomted: 
long; scape viry long, nearly as long as next four joints combined, 
noinspinose at ajiex; j)L'fli<'( I almost twice, as long as its grealcst 
width; tIagclUiin very gctidy iiK'in.ssate, without a distiiiet eliih. 
joint 1 fully twice as long as it.s greatest width, 2-10 gradimlK 
shortening, 10 somewlial longc-r than wide, the apical joint twice a.-; 
king as the ])euu!timate. d’liurax smooth and shining, with a few 
long Setae; pronotnin vLible fj'om above' and trimeatc anteriorly; 
.sentinu narrowed niiteiiorlv; jiarupsidal furrows delicate, failing 
anteriorly; seutelluiii with one large eircular fovea at base, a narrow 
fovea along each lateral margin; median segment with a plain 
median carina. roix'oving.s reaching apex of abdomen; broad; 
staitu'd yellowish; v< nation fuscoii.s, terminaling in a long slender 
margin.al vein ; basal vein not indieatctl. i'eliole atmiit four (hues 
as long a.s wide, eai unite; l)udy of al'domeu not raised from petiole 
no wider at base than the [utiole, gradually witleiung for more than 
half its length, thcJi riidier abru[itly narrowing; segment 2 three 
limes as long as the following united, 3 -4 very sliovt, apical segment 
long and narrowly poijitexh Lengtli, I inm. 



E7X}iic Proctoini'poidea. 379 

' r. Abdomen rounded at apex, without a nai row cone. Antennae 
Kt-joiiited, very long, tuicc as long^vs tlu' htwly; blaek, faintly mt 
III base; scape moderately long; pedicel as ^\idc as long; Jlagellar 
joint 1 ^ little longer tlian wide, 2 about six times as long as 1, 
2- 11 about subcqual. 

Described from ono pair fToin Ktiching. Borneo (.7. 
fleu'ift), and labeilccl ‘‘ Bro.chjauhx rufipca Cameron.” 

Tvpo and cotype in the British Miiseiiii’i. 

Pentapria chiriquensis Cameron . 

Pafamesius chiriqmtms Cameron, Biol. Centr. America, 
1888, p. 439. 

1 liavo examined the type; the seutelluni lias tliree fovoao 
lit base. 

Neopria tmetipennis Cameron. 

Sijuhmicrus iindipenms Cameron, Ibol. Cent. America, 
1888, p. 440. 

Belongs to Neopria Dodd, agreeing with all the char- 
aetei'i.sties of tliat genus, wliieh was lornierly known only 
fr(*m Australia. 


Neopria pallida Ashmead. 

I‘lif>lifpa paUida A.shm.. Jour. Limn So(‘. Loisdou, 1804, 
p. 243. 

There are tliroe foveae at base of scuteHum. 

Tropidopsis clavatus Aslimead, 

1 have one female labelled ‘“Tea pa, Taba.sc’o, Mexico; 
11. li. Smith.” The type is fi'oin St. Vincent. 

Mantara, in gen. 

j. ?. Head nornial, snb(|uadrate; eye.s f^anall, sifuntid f;ir 
bu'waid; ocelli absent; mandiWes small, Anteninu' inseiled low 
down on the face, on a small antiimal promimnee; in tlie h'tnair 
12-joirited, with a 4-joijitcd jiymabi opt club, tiji“ .scjpu; noimal. 
nc't pio'.lucod at apex; in the male lt-joiiited, tlie llagclluni genlly 
elavate, the basal joints .slci'dei’, the apical joitUs as wid(“ ns long. 
Tiiorax nart'ow(<l; neck of pionotnin distinct; ptonotimi ])i' 0 })ei' 
tnuuatc antoriotly, and eovend wifli dense jmbeseenee ; seutntn 
with parapsidal furrows; seutuHujii suuih, without foveae, a little 
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depressed; postsniitelluru not evident; median segment long, xvitli 
two large spines or furcae springing from its base, these somcwliat 
curved and horizontal, reaching the posterior margin of the thorax. 
Wings wholly absent in both sexes. Petiole rather longer than v id- 
covercil with den.se pubescence ; body of abdomen ovate, its anteiior 
mrirgin straight, without imprc.ssion3 or striae at base, the basal 
sogiiient occupying almost all of the Kiirfacn, the remaining segments 
minute. Logs normal, the tibiae and tarsi elavate. 

Type, tlio following species :• — 

Mantara bifurcata, n. sp. 

Dull hlaek ; legs and basal six antennal joints clear testaceous. 

,Sniof>th and shining. Head, thorax, and abdomen with scalUned 
fine setae; liead disllnclly vider than the thorax; abdomen wider 
ttmn the thorax, fully twice as long as its greatest width. Sca|ic 
long and shuidor; pedicel fully twice as long as its greate.st widtii: 
futuclc 1 a little .slioiter than the pedicel, G as wide as long; cliilj 
joints 1-11 as wide as long, the apical joint fully twice as long rss the 
preceding, Lengtli, I'To ]nm. 

rf. iSimilar to the female. Pedicel twice as long as its greatc':;! 
width ; funicle 1 a little shorter tliaii the pedicel ; apical six or seven 
joint.s a little widened, as wide as long. Length, 2 mm. 

1)e,scribcd fioni two females, one male, labelled “ Madeira ; 
Wrdlaston.” 

Type and coiypes in the Pritish Mihseiini. 

The peculiar structure of the median segment easily 
distinguishes this genus ; the absence of wing.s in both .sexes 
is peculiar; seeing the male alone, one would certainly 
take it for a female on account of the non-filiform antennae. 

Trichopria acuminata Dodd, 1915. 

One female labelled “Kuranda, N. Qld., Ma.y 1913; 
R. E. Turner." The typo locality. 

Xyalopria spinosiceps Kieffor. 

Two males, throe females, of wiiat I take to be this 
.specie, s labelled “ Teapa, Tabasco " and Atoyac, Vera 
Crujc, Mexico; IT. H. Smith.” 

Acidopria spinosiceps, n. sp. 

9 . Dull black; logs deep rod suffused with black, the t<ar.‘!i 
fulvous; anU’unac reddish, sutfusal \uth black, paler toward apex. 

Head normal, smooth and shining, wdtli two well separated sharp 
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sliort spines behind tho ocelli. Antennae 12-it)inted, without, a 
w fll-dctmed club, the apical joints somewhat thiekciK'd ; s(‘api> lonj' 
and slender ; pcdiecl a little longer tlxan its greatest width ; fvmielc i 
as long as pedicel, 2-S gradually slioitcning, S wider than hnig, !) 
ilistiiictly larger than 8, fiiiadiatc, the apical joint one-half longer 
titan the penultimate. Tliora^c normal; seutuni and scutellum 
.-iiiioolh and shining; parapsidal furrows wanting; scutellum with 
a more or less distinct median carina, at base w ith a large eireular 
fovea; median segment with a raised Irianguliir scale at hast'. 
I'ore-witigs reaching a little beyond apt'x. of abdomen ; broad ; 
faintly infuseate; venation reddish, terminating in a Itiangiikr 
niiirginal vein at one-third wing length ; basal vein w anting. IVtiole 
over IwicG as long as wide, carinate; body of abdomen smootli and 
shining, one-half longer than the petiole, the, basal segment three 
limes as long as the following united. T<eng(h, 1'75 mm. 

Described from tw'o females from Kucliingv lioriieo 
[J, Heii'itt), and lalndled respectively Bafchyifuhtx pici- 
cornlfi Cameron, type/’ and “ linirhj/auhix vn/lhfonrm 
Cameron, type.” 

Type and cotype in the British Muse mil. 

Acklopfkt Kieffer is represented by four Plulippiiie 
and one Australian species; spinosiceps is disliiict on 
account of tlie spines being on the veiteXj not on the ftons. 

Galesus mascidorum, n, sj], 

■y Black; antennae wholly black; legs bright red, Ihe eoxao 
dusky. 

Head hardly as long as its greatest width ; produced between ami 
before the eyes for some distance', tliis pugeetion viewed from above 
with its anterior margin straight, its anterior angles acute, its lateral 
margins carinate; ocelli situated far forward; against the anterior 
ocelli are two short blunt projections and a smaller one .a little 
lower down; vertex smooth and shining, soiuewliat roughened 
anteriorly; oceipital margin iinely foveato; c'ves modeiate, with a 
few long setae, their margiivs carinate; elieeks jmbcseeiit ; mouth 
against thorax and directed backwards. Antennal insertion liidden 
by frontal projection; 12- jointed ; scape long, rather stout, siileab-, 
apically on outer edge produewl and covering base; of pedicel, its 
inner angle acute; funiele 1 twice as long as its greatest width, 
2-4 moniliform and as wdde as long; club O-joinb'd, joints 1 i> 
somewhat wider than long. Thorax normal; smooth and shining; 
parapsidal furrows widening posteriorly where they are si'parated 
by less than their own width; lateral lobes of scutum feebly dc- 
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preawd; tcgulae largo; Hcutellum with two large foveae at ba>c 
a smaller one on either and its posterior margin foveate, Foi t . 
wings reaching Midi beyond apex of abdomen; .stained yellowidi- 
split inid-IongitiiiJinally from base to apex; witliout venaticn, 
Petiole distinctly longer than wide, pubescent laterally, its dw'sniij 
.shining atid trieai inate ; body of abdomen ovate, about twice 
l(jng as its greatest M'idtli, with a median groove for one-third 
letigtii; smooth and sliining ; with scatlcred small pnnetures exci j.; 
at base, ajiically witli a few long setae; basal segment twice as 
as the following iitritcd. Length, 3 mm. 

De.scribcd from one female hre<l from Muscid pupariinit 
in breeiling-groiind (jf GloHsmi ivdpnUs R, D., UgaiKlii 
Ang. VM {0. I). II. Carpenter). 

Type ilk the Ih'itisli Museum, 

Ditfens from female of siimtrii Kieifer in llie slioiT'r 
lioud and tvholly black antennae. 

Aneurhynchus indicus, n. sp. 

V'. 8hinii]g-blaek; tegulac red; ](‘gs deep red, tlie coxae dtisbv; 
atitennax' black, tlio funiele suffused with red. 

Ifead transverse; smooth and shilling, with a few line setae: 
eyes lather small, with a f( w .setai- antennal proiniiienee feelile. 
Antennae 12-jc)iiited ; scape moderately stout; jiedicel sotnewhal 
longer tiian its greatest widtli; fiinich’ 1 nearly twice as long as its 
greatest width, 2 shorter, 3 as wide as long, 6 lather wider than long: 
club o-jointed, joints I 4 somewhat wider than long’, the a[‘:eal 
joint one-half longer Ihiui wiile. Thora.x .sinoofli and shining, witi' 
a few minute setigerous punefiires; p.arapsidal fuiTow.s profound, 
widening posteriorly; scutellum with two eircidar foveac at ba.se: 
median .segment witli a plain median carina. Fore-wings reaching 
well beyond apex of abdomen; broad; suMiyalino; venation 
terminating at hnlf-uing hugtli; .snbmnrginal ■vein [dainly not 
reaeliing the costa; stiginal vein distinct and ubli((ue: a long fal.'^e 
radial vein; ba.sal vein hairily indicated. Petiole a little longir 
tiuui wide, carinate, lietwcsm (he earinne iincly rugose; body of 
abdomen aliout twice as lung .as its greatest width, smooth and 
shining, witli a few’ long .setae, at ba.se with a short median groove 
and a few striae; ba.sal segment four times as long as the following 
united. Length, 2-r> mm. 

Described from one female labelled “ TjOO feet, Kaiigrn 
Valley, N.W. India, April ISOO; G. C, Dudgeon.*’ 

Type ill the British Museum. 

The first Asiatic species of the genus. 
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IX. The Sccnt-scale of Pinacopteryx liliaiia Gr. 

By F. A. Dixey, M.A., 3[.])., F.B.S., Subwurdon 
of Wadham College, Oxford. 

[KiOa^l jLine 4tli, 1019.] 

Plate XYI. 

lx a recent coniiunnication on tlie chan no gioii]! of Pinaco- 
ylcnjj'f mention was made of [he remarkable t^ceid scale 
of P. Uliana Gr. Sniitli, It is lunv proposed 1o mve a 
fuller account of tliis structure, so far as its details can be 
made out in the absence of fresh material. 

As has been elsewhere recorded, y the oufline of the 
lamina of this .scale, when seen on tlm flat. res(unbles that 
of the thin glass flasks used i?i cluanieal laboialories 
[J'l. XYI, fig. 1). At tlie junction of the neck with the 
body of the fla.sk there is a. round or o^■al granular area (o), 
which under niodcrate powers of (In* inieroseope a]>j)ear,s 
dark by trajisinitted light, ainl usually shows a com- 
paiativcly transparent, highlv rdrarting, ronghU' circular 
patch in the middle. The ]>ro.\i]nal ])ait of flie lamina is 
marked by a fine longitudinal ril)hing, which loses distinct- 
ness as the central gra?’in]ar area, is reached. Kxainincd 
with a -,y-iucli immersion lens, each rih in the pn>ximal 
dilated portion of the lamina has a varicose a])pearanee. 
as if consisting of a row of very fine grannies; fhe.se row.s 
can be traced with some ditliculty throngli tl]e centra! 
area. Beyond the C(Mitr,'d area, and thronghoiit the di.stal 
portion or jieek of the lamina, the ribs are still visible, 
new parallel with each otlicr and closer together: in this 
situation the ribs are finer a]id the varicose ii])peai‘auce is 
less marked. la the region of the cential area, nunun'ojis 
additional granules come ijito view; these are somewliat 
larger than the rib-granulc.s and are irregularly dis|)(»scd. 
Their presence tends to obscure the regular iild)iug of tlu' 
scale; this, however, probably persists throughout tin' 
central area, beiiig continuous in fact b'oin l)ase to apex 

* Trans. Ent. Soc. bond., 1918, p. 101, 

■f Eroc. Ent. iSoc. bond., 1912, p. ex, 1*1. E, fig. 10. 
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of the laniiaa. If the scale be stained with a aoIutif>n r,f 
coal-tar “ light green in alcohol and examined dry, th.’ 
varicose ribs are shown with greater distinctness, and tli,. 
central area is seen to contain a homogeneous body st;iiu- 
ing deeply with the reagent; this body, hereinafter r,- 
ferred to as the “ central substance,” corresponds with tin- 
highly-refracting patch visible in the unstained se<d'. 
The granules of tlie central area appear to be unstained: 
but the presence of the granules, and especially the df-i-j; 
coloration of the central substance, interferes with tlic 
tracing of the ribs in their course through the central aiva. 
Tf the stained scale be mounted in Canada balsam, it 
becomes so transparent that over the greater part of thi- 
lamina the ribbing can only be made out with diflieultv. 
The central substance, however, is very clearly dofuini: 
and in its neighbourhood the ribbhig and granules ;uv 
fairly distinct. 

Further light upon the relation of the central substance 
to the general structure of tlic scale is alforded by sonic 
sections prepared with great shill by my friend Dr. 11. 
Eltringham. Sections taken longitudinally tlirougb tlic 
fore-wing in a male specimen of P. Jilmnu, stained with 
light green and safraniu and inoiinled in Canada balsam, 
show the wing-nicmbrano stained a deep pink, with sockets 
on both upper and lower surface for the reception of tlic 
footstalks of the scales (Cl. XVI, fig. 2}. Sockets of tlic 
ordinary character occur on both surfaces; but on flic 
upper surface, in addition to these, there are visible tlic 
special sockets for the reception of the basal portion n| 
the scent-scales; fui'llier reference to these special sockets 
and the articulating structure of the scale will be made 
later.* Many of the scent-scales are shown in section; 
sometimes the whole length of tlic scale is visible, from 
tlie portion engaged in tlie socket to the tuft of fiinbriar 
at the distal o.xtremity (FI. XVI, fig, 3). In these cases tin; 
scale itself exhibits a pink staining, generally paler than 
that of the wing-niemljrane; while the central substance (i ) 
is distinctly defined and stained blue, tins colour being 
apparently the result of the combined action of tlie two 
staining reagents. The lamina of the scale {d) is fur tlu‘ 
most part extremely thin, but in the region of the central 
substance the upper and lower layers (a and 6) separate 


See p. 387, in/ra. 
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The Scent-seal^ of Pinaeopienjr liHantf. 

from each other, giving rise to a cavity in wliieli the contra! 
substance is seen in section as an oval or fusiform body in 
contact with the upper layer, a clear apace being loft 
between the central substance and the lower layer of the 
scale. The body itself tapers oil distally and proxiinallv, 
and frequently shows clefts in its substance which have 
]io visible relation with any stnictural feature. In the 
neighbourhood of each of its thinned or pointed cxtremitie.s 
there is an appearance as of a small accuiinilatio)^ of 
granules which seem not to share in the blue staining. 
These no doubt are the “granules" which were iioted a.s 
visible in the scale mounted in balsam and ob.seiveil on 
the flat, but it may be doubted wliether they art* due to 
anvthing more than irregularities of the surface of the 
lamina. 

Transverse sections under similar treatment show cor- 
ro.sponding appearance.s. In those sections that- Inive 
passed transversely through the central substance, the 
clear interval between thi.s substance and the lower layer 
of tlie scale is readih’ seeti ; the substance itself is fusiform 
in outline, and a similar or more markt'd jqqwaram'e of 
unstained “ granules" occur.s at each extremity. A faint 
beading on the upper layer in the region of the central 
substance indicates the delicate ribs seen when tbe scale 
is examined on the flat. Both beading and “granules” 
arc probably the ridges or rib.s of the upj)er surfac(' of the 
scale in cross section. In a few ca- -s the under surface 
of the cavity containing the central substance a.ppcars in 
transverse section to be slightly bea,(h‘d. The nature of 
the central substance is niicortain, but the appearance it 
presents both in the staijicd and mistaiiicd condition is 
consonant with Dr. Eltiingliaiifs suggestion that it rej)i'e- 
sents an accumulation of dried secretion. 

In scales that have been doubly stained iii light green 
and safranin and mounted in Canada balsjiin, the footstalk 
and accessory disc are coloured pink. wher(*as the central 
body, as before noted, is stained blue or greenish blue. 
The latter colour is also generally to be founrl at tlui c<‘ntral 
region of the base of the lamina, this being the part which 
marks the insertion of the footstalk. 

When the scale is examined on the flat, with the lower 
surface uppermost, the accessory disc is usually seen to 
be superposed upon the lamina, the footstalk being so 
curved as to bring it into this position. If the upper 
TRANS. ENT. SOC. LONJJ. 1919 .- -^ARTS ill, IV. (dEC.) CC 
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surface, is above, the condition is of course reversed, 
the acc(*.ssoi'y disc is seen through the superposed lamimi. 
Tn either case, tlie toiniijuition of tlic footstalk in the dise 
is <juite abrupt, and is in apparent connection with a 
peculiar area of the di.sc. oval in outline and surround-d 
by a chitinous riny wliich seems to be beaded. Thi.s, as 
will be .seen later, is pi'o])ably an aperture. The distiil 
end of the footstalk, at its junction with the lamina, is 
laterally exp!in<led. becoinin;;: trumpet-shaped in outline. 
A lonjritudinal section shows that the lamina, f()otst;ij!: 
and disc fociii on S-sliaped curve; the footstalk hcini: 
dln-cted upwards from its origin in the disc, bendiny 
sliarjiiv n\'cr the noprr ni.iTpdn td the disc, and then ttini- 
iiif' tlovMi wards to read) the point 'where it passes into the 
lamina (bl. XVf, Titi. 1. c; fit;. ], c, a, h). Here, ajini'i 
there is a sharp la nd (lio. 1, h), the lamina itself bein;; 
parallel with this distal potfion of the footstalk. 

Fonu' of the a[>n(‘;naiiee.s jnesented by lajiiina, footspdk 
and disc aro not ea.sily intt rpreled ; 1 think, however, 
that th(‘re is little doubt that the, footstalk reallv aii.scs 
from tliat surface of th(! disc which lies Jicxt to the winy 
membrane; that surface, coi;se«.jU(u)tly, which in the 
normal position of the parrs is furthest from th.e, laniina. 
\Vhat the ndation may lie between tlie origin of the foot- 
stalk an<l tlu' elntimnis oval ring mentioned above i.-i 
doubtful; 1 am stronglv inelined, however, tn think tliai 
wliile tlie footstalk' arises fnun what may be calleil tin* 
ventral surkiee of the disc, i. c, the surface which lies ne.vt 
to file wing-meinbraue, the chitiuons ring bounds an 
<apertiire biFuiging to the other, or dorsal suilace. In 
Gdvnrix rajuir binn., tlu‘ footstalk has a marginal origin 
from th<‘ disc; and a n<>t<‘]\ or aperture is visible, indenting 
the margin' at a point ('pposlle to the origin of the fooi- 
stalk.* If the di.se of P. reallv possesses an aper- 

ture Iminologous \vit]i the :i]>ei;lurc or notch in C. 
wo must suppose, that the disc in tlic former case is flatti'iicil 
at right angle.s to the plane of the disc in the latter. W ith 
respect to the interpretatiou of these appearance.s, it may 
furtlier Ik* noted that in many Fimiiie genera, e. g. Aa'p/o'- 
roniti. /h’erik and the accessory disc can frequently 

be .seen to carj’y an indvidation similar to that in G. rajxm. 
and like that feature, suggesting a ])roximal aperture. 


S< (- 'Pr.i(‘. KiU. Woe. faiiirl., 1000, PI, D, fig. 4. 
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The Scent-scale of Pinacoptcryx hliana. 

When the wing-membrane of P. Uliana has been de- 
imded of scales, three kinds of socket for tlio reception of 
the footstalks of the scales come into view. Tliose for 
the ordinary scales are simple funnel-shaped structures, 
arranged for the most part in parallel rows nearly at 
right angles with the axis of the wing, and differing in 
aspect aecording to whether they belong to the upper or 
lower surface; those of the former being more amply 
surrounded by chitinous folds of the membrane, and so 
presenting a darker appearance. In addition to the 
ordinary sockets on the upper siiiface jnay also be seen 
the sockets of the scent-scales. These likewise run in 
parallel rows, between the rows of ordinary sockets. They 
arc fewer in iuimber than the latter stnietnres, and ea.sily 
to be distinguished from tlicm ; being larger in size, broader 
ill shape and darker in aspect (PI. XVl, fig. f), n, 6, c). 
Kach terminates distally in a transparent creseentre cliitiii- 
ous lip, whieh is fringed with a rew of sjiiiiy projc'ctions 
radiating from its convex margin. Proximally to the 
fringed lip the socket shows a daik oparpie area, roughly 
oval or circular, wliicli shark's off into tli(‘ genmni surface 
of the wing-membraue by a number of striatious, parallel 
with the long axis of tlie socket, and ajipanmtly (insti- 
tuted by chitinous folds, hi longitudinal secticnis of the 
wing-membrane, the funnel-shaped contour of the ordinary 
sockets of both upper and lower surface is clearly seen; 
it can also be recognised that the foriner are set at a some- 
what steeper angle to the nieinbraiH'. tlian tin' latter, 
winch are more nearly in the. plane of the. wing (PI, XVl, 
lig. -2, 6, c). The sockets of the scent scales arc again 
easily distlngiiisliablc by their largiT size and the pro- 
jcitiog lip, wliich is now seen in jU'ofile (fig. 2, d). A 
similar lip is visililc on the side* of the socket whi(di abuts 
on tile wing-incinbranr; ; the latter, liowcver, proji'cis from 
the main body of the socket to a much smaller extent than 
the former; it also apjiears to he devoid of the marginal 
row of spines. Thes(3 lips may be called “’ upper” and 
“ lo'wer ” respectively ; together tiiey form a rim which 
ap{x*ars to be continuous round the moiitlt of the socket. 

ill a partially denuded wing examined on tin* fiat, t.]i(3 
accessory disc of eacJi scent-scale is seen to lx; engag(*d in 
its appropriate socket (PI. XVT, fig. fi). The di.se is 
much larger tlian its rec(*]>tarle, and the only part that is 
actually included within tliat structure is a semicircular 
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OT sojtmentftl area occupying the middle of the proxi- 
mal edge of the disc. When seen in ]()ngitudinal section, 
the disc appears to fit into a groove between the upper 
and lower !ip of the socket; its proximal margin being 
curled over towards the lower lip. in contact wth the 
main substance of the socket. In a fortunate section 
the footstalk may be seen to wind, over the distal edge of 
the di.sCj and to lie in close juxtaposition with its lower 
surface (PL XV! . fig. 4). Before reaching the curled-over 
part of the disc it disappears, having apparently become 
fii.sed with the disc about midway between the proximal 
and distal edges. 1 have never succeeded in identifving 
an V appearance in these longitudinal sections as due to 
the aperture. In transverse, sections, the ordinary sockets 
appear simply as chitinous rings, each enclosing a circular 
or oval hi men. The sockets of the scent-sca.les. besides 
being much larger, are distinguishable by the fa.ct that 
they show a central body oval in outliiie and staining 
readily, in place of the orifice visible in the ordinary sockets. 
This central body is surrounded by a less deeply stained 
zone, also oval in outline, and soinewliat irregular if the 
section has haj)})e]ied to pass through the socket near its 
insertion in tiie wing-nieinbraiie. In many of the sections 
the disc is seen as a beaded line crossing the socket in tin* 
direction of the long axis of the latter, and projecting for a 
considerahle distance at each end (PI. XVf, fig. 7). I have 
never been able to satisfy myself that the footstalk is 
re(’ogi\isal)lc in these transverse sections. 

It is probable that the examination of material properly 
treated while fresh would clear up many points which are 
obscure in the dry condition. 1 am hoping that it may 
be possible to obtain in course of time some specimens of 
P, liluma which have i)een put at once into preservative 
reagents, Meanwhile the facts at present observed seem 
to be sufficiently interesting to he placed on record in this 
brief communication. 

I am greatly indebted to my friend Dr. H. Eltringham 
for the care and skill which he has employed in making 
the sections described and figured in the present paper. 
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Exphnation of Plates. 


Explanation op Platk XVI. 


Fig. 1. The sccnt-scale of ri)UK‘opU'rij.t: UUniM Clrose-Siiiitli, 
on the flat, x oOO. 

a. Coiitnil gramilav area. 

h. Accessory disc, siiperposetl \ip(Mi the lamina, the scale 
being viewed from beiu^atli. 

c. TriinuMd-sliapc^l distal cxpimsiou of the footstalk at 

its j miction with the laniiiia, 

d. ApertiU'c of the disc, siirroinuh'd hv iU cliilitious ring. 

Fig. 2. IjongitiKlinal section of fore- wing, x oUU. 

O’. Wing-nienibrane, 

b. Socket of oidiiiaiy scale of uiidcr-.yu[fuce. 

c. „ „ „ upiier- surface. 

(L Socket of seeiit-scalc, sliowiiig upper and under lip. 

Fig. 3. Longitudinal section of sccnt-scale and socket, >; 500. 

a. Lower layer of scale. 

b. Upper layer of scale. 

c. Central substance, situated in the dorsal jarrlion of 

tlic cavity enclosed between the ujipei' and lowci- 
layers of tlie scale. 

d. Lamina of tin; scale, 

€. Junction of lamina with footstalk. 

/. Socket of seciiLscalc cnelosing aeeessoiy disc. 
g. Wing-menibrane. 

Fic. 4. Longitudinal section of sceiit-seale socket and footstalk, 
X 50U. 

a. Footshilk, arising from about the eeiitre of the ventiul 

surfae<i of tiio disc, and curling dorsally over tlio 
upper margin of the disc, 

b. Base of lamina dose to the insertion of the footstalk, ' 

c. Wing- mem bra vi<\ 

d. Socket, showing upper and lower lip. 

e. Awessory disc. 

/, Socket of ordinary scale of lower surface. 
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Fia. 5. Portion of tlciiiulod wing- mem branc seen on the fiat, x 310. 
a, < 1 . Sockets of oidinary scales of u|)|>er surface. 
h, b. „ „ „ lower surface, 

c, c. Sockets of Hoent-scalea. 

d. Uj)]x“r lip witli chitinous spines, 
c. Dark u|)iit[U(i area of socket. 

Fic. G. Socket of scent- scale witli engaged accessory disc, sci'n on 
tilt' fiat, X f)(X). 
fi. Accessory disc in outline. 
h. A]h-i lure of accessory disc, 
c. Socket, allowing ui'ipc-r lip with cliitiiious spines. 

Fic. 7. Ti anss crsi! sei tion of so(‘kct of sct iit-sealo with accessory 
disc in place, X .iiOO. 

a. Wiiig-incnibrane. 

b. (Socket. 

c. Acecss^iry disc lodged in socket. 
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X. ^-1 ITNHirnpiila. i)\' M.vktjn 1-]. Mo^>iay, F.K.S. 

[Uiud Uctoljft irdli, iiUK.J 

Plvte XV U. 

Hydroptila simulans ii. sp. 

A veal or two r.go, whou ( olk'ctinir llyilrupiiliilao io tlio 
jLoi^irlibourliood of tin* rivor T(*r:;t. M:unj)!?liiro. J louiul. (»iic 
aiituniii.anioogftt a tunnhi'i of Ilijtlrojililfi .vpto.sy/ Curt., 
ri'vcu luiilc (‘Xinopli'S wIhcIi, lhoii;';li siuiilar iti mtuu'ral 
apjiearmioo to rliis .specie:?, showed considerablt' dilVeiiuiee 
ill tlic sliape of the iufeiior appendages and a, inodilieatioii 
in tlie shajie of tlie dorsal [)tale. Sliiee then, some forty 
ur iifty examples havi‘ IuviuhI uji hoiii tin' 'I'e-st distriet, 
and one, from the IP\ e!' l)o\'e iU'ai .Vsiihonrne. 

Tlie species appears to i)e plendlu! on the Ulver (nine, 
in the iieii^hbourhood {»( Cxlnid^’e. Middlesex. 

In the aecoiiipnii) iiiy notes on seent-orean.s in Ihfdrojflilfi 
it will be. seen that in //. slumlaii.s the inrin of tins or,Lfaii 
would aloi'io wan-aist its seimiation fnmi //. .spussn. 

d'he s])eeiiuens were e<tileet(H! in iluid and then inoimted 
in (’miada balsam : 1 am eons<apU'ntlv preelndc'd iVom 
de.scriblng the livin;^ insect. 

ddie drawing.s weiv mad.e from tin* pi(>j>;' rations, tin; 
dorsal, ventrad ami lateral ii^nies l.-i'iii'i, finm three 
ditfcreiit specimens. 

Dcsri'ijilioti (if I lie : 3 . 

Kxpan.sc, t’d nun.; abdonnn. f,>;j,een or inown. 

Antennae about ol-jointi'rl In the male, the head fur- 
nished with two iai'oe lavalviilar loltes. 

Tlic sc(;nt-o]'^ans, \\'l!i(di arc everte'l frojii iKaa.'aih the. 
lobr's, take the form of two tiibtilar lilnnu nts clotlied with 
yellow hairs. When pai'tly everted tlie hairs are yatlieied 
together into a- dense ooldim ])en(:il or briisli. 

Tlie dorsal plate is ratiier des ])ly e.vei.sfd an<! somewhat 
similar in form totliatof 11. .spar.-id. Init the ('xcision lu'gins 
at the extreme angle of the plate, whevt'as in />. .vpmwu the 
hind margin is really produced from the Ihnd angle ami 
then abruptly excised. To^^a^l■ds the base of the iiluU; are 
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two slight projections. Two processes with the outer 
margins sinuate arise from the edges of the ninth segjnont, 
parallel with and on each side of the base of the donsal 
plate. From a lateral aspect these side pieces appear to 
be triangular. The penis towards its apex is bent sbarplv 
round at right angles to the main stem, resembling in this 
respect several other species in the genus. The inferior 
appendages are large, and, viewed laterally, the extremitie.s 
ar(i seem to be considerably broadened and furnished with 
two daik warts, or blunt spines, which, from a dorsal or 
ventral aspect, appear, one at the extreme apex, and the 
other a short distance below it. From the side one wart 
appears on the upper angle, and the other a short distance 
from tile lower angle along the lower margin. The upper 
margin is armed throughout its length with five or six 
widely separated spines or strong hairs. There is a lightly 
cliltinised ventral plate, somew^hat excised towards the 
middle. 

I have not been able to distinguish the $ from that of 
II. ^spa raa. 

For purposes of comparison, figures of the genitalia of 
both H. fipami and U, simulciM arc given. 

1 have in my collection two other British forms, slightly 
differing from //. sparsa in the shape of the dorsal plate and 
inferior appendages. Although 1 have four examples of 
each form, in none of them are the scent-organs everted. 
I am therefore deferring their description until more 
materia] comes to hand. 

lam indebted to Dr. II. Eltringham, who kindly made 
the drawings for the accompaining plate. 


Explanation of Plate XVII. 

FiO. 1. Ilj/droplila Q. (ienitAlia from the side. 

2. ,, „ ,, „ above. 

3. „ „ ,, „ beneath. 

4. „ „ Ix>be of tlie head. 

5. „ (.ienitalia from the .side. 

(i. ,, ,, „ „ above. 

7. ,, „ „ „ buucatli. 
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XI. Scent-organs in the genus Hydroptib (Trichoptorii). 
By Maktin E. Mosely, F.E.S. 

[Road October I5th. ItHD.] 

Platem XVlll AM) XIX. 

S( KN’i’-ORCiANS ill the Tiichoptera have so far attiiutcd 
hut little attention, and there are few references to them 
ill the writings of entomologists. 

Packard in his “ Textbook of Eutoniology,'' p. 198, 
refers to the presence of seent'scalcs on tlie wing of Mgsta^ 
ddes punctata. Seales, or thickened hairs, are found 
abundantly in the male sex on the inaxillarv palpi irnd in 
certain areas of tlie wings in some genera of the Seriro- 
stoinatidae, notably Lepidostouui, Silo, and (ioera, and 
they are also to be found on the wings of certain species 
of Setode.’i, Berica, Glossosoma and others. 

In Serumtoma the inner surfaces of the maxillary palpi 
of the are densely clothed with masses of yellowish luiirs 
or “ fluff.” It is suggested that these hairs form pa.rt of 
a system for the distribution of scent. A full description 
of the palpi is given by Bruce E, Cummings in the 
Proceedings of the Zoological Society of lAUidon, 1911, 
pp. 159-171, and reference made to them by W. Midler, 
“ Archiv. f, Natnrgescli.” 1887, pp. 95-97. 1 have failed 
to find further references to scentmrgans in the Trielu)pteTa. 

In Hydroptila the patterns of scent-organ arc varied. 
Ill some species there are two eversible, tubular filaments, 
clothed with golden yellow or else black scent-hairs 
(PI. XVlil, figs. 5 and 6; PI. XIX. fig. 9); in another 
species there are* four, without any hairs at all (PI. XV] II, 
figs. 1, 2, and 3). The tubular filaments are, probably 
everted by the action of fluid pressure. In some species 
scent-scales are present ; in others, they have not as yet 
been made out. The scent-organ may consist of a mem- 
brane at the back of the lobes, which form so distinctive 
a feature of the genus. The membrane is cajxible of consid- 
erable dilatation and carries a few battledore scent-scales on 
TRANS. ENT. SOC. LONB. 1919.— PARTS III, IV. (DEO.) 
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its surface (T‘]. XVI ! I, lig. 4. and PI. XIX, figs. 7 and .S). 
Aceoiiifauiyitig tlii- lorni of scent -organ are to be i'ouiid 
two tufts of suMi: -hairs, similar in eharacter to tlin^* 
clothing the evens! hie, tubular filament in the otlier f)attena 
The tufts {iiiginate in blunt, ]ncnibraneou.s idojectimis. 
apparently not eversi hie, situated towards the inner hasrs 
of the lobes, aiul devehjping out of a membraiK! which, 
ill all species e.xainiiKxl, stretclies across the back of the 
IkukI between the lobes. 

M helher all these varying characters should rigbtlv lie 
described as scent-oigan.s, f. c, di.stribiitors of scent, is a 
.speculation into which the wiiter is not prepaiv'd to enter, 
but it appears ju.st a little cainoiis that in one coin])at;i- 
tivelv small o['d(M' .such as (he Trichopteia so many div(-rse. 
jiatterns of seent-oigan shonkl be found, varying even in 
the same genus according to tlie species, and all supposed 
to fitllll the same fuoetion. 

In this nieiiioii’ it is proposed to give a brief description 
(d tlu' sceiit'Oigaiis ol some of the sniM'ies of ////f/mgOfa. 
and it will be seen that the orgeins fiii nisli leliabie cliaraeters 
by which (he closely resconbling spcaies of the •sjjrowf form 
may be separub'd. In all species so far e.xamined the head 
is iiinii.shed with two lohes v.-irving in size and sha[>e. in 
some species i)i\al\idar. Tlu'se lobes are erectile, aiv 
sometimes lim'd with scent-scales (14. XIX. lig. Pl), and 
the .scent-organs are all situated beneath tlnun, or on tlicir 
inner .surfaces. When a tiihiilar filament is witliilniwn 
it is tuiiu'd out.side in. hk(‘ the (iiigi'r of a. glove, ?. c. tlu* 
iip(‘.\; is retuined within the walls of tin* lilament, so that 
when partlv withdriiwn or eveited tlicre is formed a re- 
entering cup at the cxtreniltv (PI. Will. Hg. li). AVlien 
a hliinient clothed with hairs is jjartiallv exteiuled tii' 
retracted, the hairs are gathered together and protiiulc 
from the Indlowed (‘xti'emitv in a dense vellow or black 
brush, according to tiie specie.s (PI. XVIII, fig. 5, and 
PI. XIX, ligs. 9. 1(1. a!ul 1 1). 

Ill //, /cnmm.b'.v this bricsh in its normal position rests 
in contact with the scent-scale.s lining the lobe, and no 
doubt, on being everted, distribub's the scent cnllecti'd on 
the hairs to the siiiToimding atniospiiere. Possibly tLi.s 
arrangement may be fouiul to exist in other specices as 
well. 

The scent-organs occur iu tlie male sex only. 
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Description of Sccni-organs. 

Hydroptila sparsa Curt. (FI, XVIII, (igd. 1,2, and 3). 

The* scout-organ eoiisists of four ovorsil)lo, tubular 
lilaioonts arising from a inenibrnno oxteiidiiig across the 
hark of the head, betwoon tlio lobes. Altlanigh an ox- 
aiiiiiiation iias been made of a large number of individuals, 
I liave as yet found no clear trace of secnt-liairs. Two 
small groups of battledore scales are attached to the 
mctiibninc towards the bases of the filaments. These 
M'iik'.s differ in shape from those of the other specie.s, 
luo ing greatly elongaUal foot-stalks. 

The h>bes a])pear to be meo'ly bi-val\n[ar ('.(|)s, eovi'ring 
file hiembrane, when the (ilanunts are withdiawn. 

Hydroptila simulans alo.selv (FI. XVI II, tigs. 5 ami (1). 

There are two eA'orsible, tubular iilainent.s elotiied with 
wii!(!ea-yellow hairs. I hao'e not Ixam aide to .satisfy 
myself as to f he ])i‘c.sem''‘, or alx-eiuv of scales on the inner 
ol the lobes, wlueli ha^e .somewhat, the appearance 
ef htigitudiually bisected acorns witli rraigliened inner 
surfaces. 

Hydroptila forcipata Ka<on (FI. XiX. rigs. 7 ami <S). 

Tilt' lol)e.s are \erv narrow, and (suh is lined with a 
uunibrane (mpable of eon.sideralde dilatation. Theie is a 
mig of rather narrow striated battledore scales towards 
ilic junction of this ineinlnane with the margin of the. 
]*ibe. A membrane extends across tlie biek of the liead 
coiimmiimg tlie two lobes. Towards the base of eacli lobe 
liien- IS a slight Swelling in this membrainn from which 
arises a bunch of scent-hairs, Imt thei'c, does not apjieai' 
to be, any cvensible liiamcnt. 

Hydroptila maclachlani Klayi (FI. XVlII, fig. 1). 

lu ibis species the scent-organ see tins similar in construc- 
ti<jn to that of The scah'.s on the nieinbmnc 

may perhaps be fewer in jiuiuber, and the scent-liairs are 
inserted in fuum.d-sbaiied sockets. The lobes are. even 
nioie narrow than in !! .ford puUL. and when in their normal 
I’o.sitioji are pressed flat against th(‘ back of the lioml, 
inclining towa.rd.s each otiier and nearly invisible without 
the aid of a powejful lens. 
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Hydroptila femoralis Eaton (PI. XIX, figs. 9 and 10). 

The sccnt-organ consists of two eversible, tubular 
filaraenis clothed with black hairs; there are battledore 
scales very plentifully lining the cup-shaped lobes {PI. XiX. 
fig. 10). Wlien the filaments are retracted the hairs are 
collected together in a dense brush with their extremities 
resting against the .scales of the lobes. The ends of the 
hairs are slightly bi'oadened, and probably, as mcntinnecl 
above, collect the scent matter and distribute it to the 
surrounding atmosphere when the filament is exserted. 

H. pulchricornis Piet. 

1 have seen only two examples of this species, and tlicv 
are both inoujitecl in positions which do not permit of a 
high-power cxamiTiation of the scent-organs. There arc 
two eversible, tubular filaments clothed with black hairs as 
ill H .femoralis, but I have, been unable to ascertain whetluT 
tlicrc are any scout-scales present. 

Hydroptila occulta Kalon (PI. XIX, figs. 11 and 12). 

Ill Hydropiila ocetifla the scent-organ is rather complex. 
There are two eversible, tubular filaments clothed with 
gnldeu-yellriw hniis. The lobes, whicli are rather narrow 
and blunt, are each lined with a membrane, and, towaixk 
the apex, this membrane can be slightly everted to form 
a secondary tubular filament. Towards its extremity 
this filament is clothed with elongated striated scales, 
but hairs, similar to those on the main filaments, are 
absent. 

Another cluster of these scales is found towards the 
base of the lobe, and a row of them occurs along the inerii- 
branc which extends across the back of the head. At the 
apex of each lobe there is, in addition, a small group of 
striated battledore scales similar in shape to those of 
ILfmoralis (PL XIX, fig. 12). 

There are, in addition, two described British species of 
Hydropiila — ligurina Ris., and sylveslris Morton- -which I 
have never seen. There are also two undescribed British 
forms in my owm collection which unfortunately do not 
display scent-organs sufficiently clearly for description 
here. One species certainly possesses a brush form of 
tubular filament, but a full description must be deferred 
until more material comes to hand. 



]Y(Shcood BequesL 


Trans, Tint. Soc, Imd., BVJ, IH. XVllI. 
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Sceni’Organs m the genus Hydropiik. 

I have been fortunate in enlisting the interest of Dr. H. 

M.A., D.Sc., F.Z.S,, in these scent-organs. 
]lis admirable paper on a similar formation in the Danaine 
buticrtlies, with bis splendid drawings, appeared in the 
TransaclAons oi \\\ pp. wnWw 

1915 , pp. 152-176. 1 should like to express mv thanks to 
him for the enthusiastic manner in which he has given 
his valuable time to the study of my preparations, and he 
has conferred a further obligation on me by promising a 
supplementary paper on the subject, elucidating the 
histological details of the structnres. I have seen the 
rough outline of his notes, together with some beautiful 
drawings, and am grateful to him for thus filling in tlie 
gaps and omissions which, 1 fear, are all too plentiful in 
the above descriptions. 


Explanation of Platk XVHI. 

8cent-orguiiK of liydwptUti spp. 

I'm. ]. Jiijdropiila spiu’fid. Tuiuilar lllan'ienls fully eveileU : ; ‘10. 

2. ' „ ]):irtl.v willulrawM 

• M. 

It. „ „ ,, ,, fii 1 1 V withdrawn X 2.”>. 

4. ,, inndnrhldvi. From a direction >: do. 

d. „ siundfiiK'i. Filiinients )):u’{ly evertod Itt). 

d, „ ,, ,, fully I'voi'tod X 2d. 


Explanation of Plate XIX 

Sceiit-orgaiiH of Htjdropliki spp. 


8 . 

0 . 

10 . 

IL 


Ihjdroplila forci])iita x 2d, 

„ „ Fntm a diR.scciidn x lO.d. 

„ fofwmlis X 22. 

„ „ From a dissection (one filameni n‘- 

inuvcd to show scales) x dO. 

„ occeto. Filaments sliglilly retracted /' 2d. 

„ „ ]>)l)c, sli()\vin<f the .secondary filament 

everted and the amiuKenient of the 


sccnt-seale.s x IKi. 
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XII. The Male Abdominal Segments and Aede/igus of Hahin- 
coins capillariconiis Gniv. [Colcoptera, Btaphylinidari 
By F. Muik. 


[Rciul October lutli, lUlO.] 

Plate XX. 

In 1011 Dr. L. Weber,* in an Interesting paper, (lesn-ihc] 
and ligiired the male genitalia of a miinher of species 
of tStapliylinidae, llahi-ocerns capillancornis (Irav.. bcite' 
among tliem. 'Die lignres and description of tins .spoeie.s 
sliowthat it departs so greatly from the normal Staplivlinid 
type that the homologies of the tenniiiul abdominal seir- 
monts and the aeileagiis arc not easily recognised. Wlii!.' 
Dr. Weber is corri'ct in the main points, there are ceitaiu 
others which we consider of importance, .such as the ivcnK. 
iiition of the membi'anoiis condition of the aedeamis. 
which he does not niiaitinn, and some of his interpretations 
wc <lo not agree >vlth. For those reasons, and for flie 
intensst attaching to the ^le]>aitiire of a sj-vecies from the 
normal type of a very huge group of wliich it forms ])ar!, 
the following notes arc published. 

In all the male Sfaphylitiidar ^^ilich we have examined 
with this one exception tlirn’e are iiine abdominal segn:('iit< 
and an aedeagiis. The first tergite is in intiniate relation 
with the nietanotum, the lateral portion being longer 
than the middle ami including the first abdominal spiracle, 
whicli i.s sometimes vi'i'y largi'; th(' second tergite. whlcli 
is often short, and the iollo'i\ing seven are well defined. 
The first two sternitos are mostly membrnnoiis and inoili- 
licd to accommodate the bind coxae (as is the riih^ in I In* 
Colcoptera); the fo]lo^\ing seven are well defined. 'I’fie 
liiiid margin of the eighth sternito is eniarginate in somt' 
•species, Kacli of the first eight abdominal segmmit.s hears 
a spiracle, The eighth segment, in many specie's, is 
attached to the sevontli by a large niemfmine, wliicli 
allows of the former la'ing drawn within the latter. TIk- 
ninth segment is modified and differs eonsiderablv in 
different g('nera; it is attached to the eighth by a con- 
siderable membrane, which allows of great mobilit.y. 

* “ hVsts. V(T. Xat..’’ Ocssi'l. mil. [i[i. 2S4 111:!. 
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Itj Tackijporus soJnins Krirh., 1ho ninth seginenl. (fiixs. 1, 
1 3) consists of four pieces, Inrge ovate sti'mito (ix). a. 
pair of large subtriangalar pkuiral })]atos {pp) meeting 
rogetlu'T on the dorsal aspect and ovei'la])|iing tlie basal 
portion of the torgite (0) and eoniiectixl by a slender stri]> 
(in tlie x’enti'al aspect, and a. huge ihnsal jilate vhose basal 
^rea is overlapped by tlie pleural ])lates. In Ia'! slot t ophi'll 
we find a similar arrangement of segments, but the ninth 
(.liifers considerably (hgs. i. 5). Tlie pleural plate's {pp) 
are small and each bears a large style (.s). oj^ the ventral 
as])eet they arc connecteil bv a nari'ow strip and on the 
dorsal aspect thev are widely si'parabal by (he large 
tergite; a pair of large glands open on the I'onneciing 
membrane (o) between the oightl) and ninrh leigites. 

Wliat is lu're con.sideivd as the ninrli reigiti' is eon- 
sidered by some writers as the teiitl'i teigit»'. hut. we can 
stv no morphologicad j\'itson lor (‘onsithernig it so. and \v(' 
have no information e.s to its ontogeny, d’lu' anus ojiens 
beneath the nintli tc'rgite on a membrane wliirli connerts 
the aedea.gus witli the ninth seginent (on 1). 

Without entering into a rompainti\ ;' s(ud\ of tlu' niiitli 
alxlominal segment we can consider tlie two mentioiu'd as 
tv])ica] of the Stajihylinidae. * 

ill Habroerrus aijdlUiricornis (hav.. the iirst tergiti' is 
wtdl defined, between it a.ml tlu' second ili<'ie i.s a. fairly 
large membrane, the second and llu' lollowlng t,(‘rglti‘s 
ai'c well defined. 'I'ho iiist two sternite.s am small and 
niembrajious, tlie following (ivt^ are well (hdim'd. 'Die 
seventh .'egment is eonin’c ted hy a largi' mi'miuaiH* to tlu' 
sixth some ilistanci' from its jrosteilor edge, wliiidi giv«‘s 
the seventh great mobility and allows of it Ixdng eomj)h‘fely 
withdrawn into the si.xth. 

The eighth segment (voi in figs. (I. 7, S. b) is liiglily 
modified and consists of four jaeces. \ largi' pair of 
])teural plates ipp). on wliieh tlm eight]) sjaracles (fig. (>. sp) 
are .situate<l, embrace the lateral area, and from I lie ajx'x 
of each a large', s|)iin’-like st,\-!i' artses; the doisal asjiect, 
eonsists (d a very short tergite ((S). and tlie sternite (vin) 
coiisists of a large phife more lieaviiy eiiitlnisral rmind the 
edges, the po.steri or • ortion is extern, d ami visibu'.and hasa 
sma.ll eimirgination in the mid<ll('. tlie mstof tlii' stciniti' is 
internal. The hiti'ral portion f)l '(lie ('iglith tergite articu 
late.s witli iln' lateral edg<'sol tliesteiiiitoaiid alsoartienlati's 
ill a depression at the base of llie phmial phiP'.s. The 
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eighth segment is attached to the seventh by a lariv 
membrane {h) and can be completely withdrawn into it. 
The ninth segment is highly modified and shaped like an 
oat (fig. 11). The distal and visible portion consists of a 
pair of pointed and slightly curved lobes connected in a 
V-shaped piece on the dorsal aspect; the basal and internal 
portion consists of a membranous plate (/) chitinised alon^j 
the edges {g). On the ventral aspect at the meeting of 
the lobes there is a small trident body (figs.6 and 10, and 1 1 /) 
attached to a rod {d) which lies free within the segment. 
The segment is attached to the preceding by a membrane 
(c), which allows of considerable play between the pleural 
plates of tlie eighth segment. The anus (on) opens on a 
membrane betw een the lobes ; the rectum can be protruderl. 
In figure 9 it is shown retracted and in figures 7 and 1! 
protruded. 

For the sake of those who may not be acquainted with 
the male genitalia of the Staphylinidae it may be stated 
that in the more generalised forms, e.g. Gyrophaem puhhelht, 
the median lobe is long, cylindrical, with the median foramen 
at the basal extremity and the median orifice at the other, 
the intenial sac is small and undifi’ereniiated and the 
tftgminal lobes large. The line of specialisation is for tht- 
basal jwition of the median lobe to become large and the 
distal portion shorter, the median foramen to move along 
the medio- ventral line towards the median orifice till they 
are separated by only a ver}^ narrow area and for the 
tegminal lobes to be greatly reduced ; a good example of 
this specialisation is found in XtmtJwlimis ghbratiis. The 
internal sac in these more specialised forms is large, com- 
plex aiul often l)ears a highly developed armature. In these 
forms tlie median lobe is a beautifully adapted bulb for the 
evaginatiou of the internal sac by blood pressure. The 
ventral aspect is highly chitinised, also the dorsal aspect, 
but not so strongly; a band of membrane connects the 
two; muscles attach the dorsal surface to the ventral 
portion, and by their contraction the domal surface is 
depressed and the pressure exerted on the fluids within the 
bulb ejects the sac. In freshly dissected specimens this 
can be accomplished artificially by slight pressure on the 
dorsal surface of the bulb.* In all species in which the 
internal sac is specialised (and they include the largest 

* Ftir fuller details of this snliject the reader is referred to Trans. 
Ent. 8oc. Ix>nd. 1912, pp, 477 et seq. 
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|io!\'nin of tho Ooleoptera). it h tho cbiof fun(’li(m:il or'^mi, 
ilu’ teamen hjuI iiuniian lobo stTving for its pixarcUon, 
.>ui;lance ai^d protrusicni. 

In Leisiolrophit!^ the basal pt^rrion of iho nu'dian b>be 
{onus but a small bulb, and ibo disial poilioii l.•^ cinupara' 
livnlv larjio; in T(i(‘hiipi.>rii’< tlu‘ bulb is nuu/li larnin- and 
the distal portion siiialler. The eomieetion wiili IIk' inner 
surface of tbc ninth se^nu'nl. is by a nienibrai\e arising 
aroiiud t!\e ed.ue, of the median foramen; t'ne anus opens 
on the dorsal portion of tliis ]neinl>rane (liu;. d. ini. /; in 
this tipirc the nodoamis is shown drawn oiir of this 
nieiubrane in a diam’amniatie numm r Inpiossible to do 
in naluro). 

Tn Hdbrorerns o'ipiU(!ricf)n)i.‘i there is norhin;j; to corre- 
spond to the hiohlv developed median lobs' of l.ri.^lDli'ophiis 
and T(uh>/po)ih‘^, l)Ut the imernal sac, is weli fh'velopi'd and 
speeialised (f-s). bn the phu'O of the median lobe we tiiul 
a niembranons tube opening In tlie dorsal ns])e(.t of tli('. 
small trilobe process (b.iis. 10 and il. /). on llie same 
iiK'inliraue as the anus is situatei]. ddiis tub!' enlarges 
C'.meshape and is inlle.vod {h) bn- a s)im-l (hsiancf' ainl then 
reilexed (/). i his reflexion continnin,'.i as tie* internal sa{'.; 
the infloxeel iiieminane [hj) is in close eonfitel wliii the outer 
membrane (f/u, i), am.! tlnnv is a. small, settii(dii(inised, 
triangular plate (r) at the point, of udlexion. Tlie outer 
membrane {ml) is liomoloLtous in {in.^nioii io the conneefine; 
membrane (fm /) of 7Va7r'//pos/o-r and /a fWo//op/oss- and 1 he 
inner, indexed an'mb;ane (ip) wirh tin* aetb.’a.'.ms. 

The internal sa(‘. ((in. Id. /v) is larno and ooveivd with 
small spjnes tmintlnp; ba.sad ; alon'i f'tie side i is a row 
of nine spines fixen to the sue b;y l.uee ba-'-e.-’ ; tlie. api<'al 
iliree are smaller than the oi’mrs: alone tlu' opposite 
aspect there is a r<iW of siiiall setiiil rianynlar plates, one 
iiverhippino the other. 

The membranous cone ((iy. 10. be .0 Ip) varies sontewhni 
in sizt* in different specimens, the one bi'.nncd is vmn disnnel . 
hut others are sinalh'r and not so ])!ai:i. In tlie ab.^euct' of 
fresh or spirit speciimms (.s'rOnn important ponils relating; 
t«mhe niuscidature have to he left niu'xpbiir.e;!. lim linne 
is a lareje of muscles attached vo llu' maryin ol tlie. 

cone (bo. H.l, ii) er.vidopin^ (1 h‘ intermd sac. Tiii.-' ev;d<Jiily 
acis a.s a muscular bulb in a. someuim. -itoilar manmn- io 
the muscular bulb in certaiu l^ameliicornio (i.e. ■\Ich)lu,il!;f(- 
vuhfftfis:). There, are several ])oln1.s in the si rm*. tire of the 
TR.\NS. ENT. SOC. LON!). 1010. -iV\in’,S 111. iV. (iU;('.) I> 0 
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membranons aodea^is which require further investigation, 
but as the opportunity for carrying on the work will not 
occur for an inde,fii\itc period we consider it advisable to 
publish the results as they now stand. 

That this species presents profound modifications cm 
what is generally recognised as tlie normal fitaphvlinid 
morphology must be admitted by all students of this group, 
but unfortunately we have very slight knowledge of the 
luni'pliology of this large group, and so we can only blindlv 
speculate as to the line of evolution it travelled to reach iis 
present conditioji. 

The theory that nine well-developed abdominal segments 
and a well-ilefiTied aedeagus is the older type i.s founded 
upon goo<l inoi'phologicn.1 reason.s, but forms having once 
arrived at a certaiu stage of specialisation, such as exists in 
all yjiTsently Icnown species, arc not likely to undergo a pin- 
found modi Heat ion. It is therefore early in the pliylngenv 
of the group that Ilabivcerus must have started on it.s line 
of spec.iali.sation. It is pt^ssible that fuiiher research will 
reveal forms that Avill show us some of the stages of tliis 
cvolutiom but until then it will be, safest to consider that 
the, genus is very distinct from all the other Staph vlinhlae 
w’hlcii we know and must have been so from a very remote 
period in tlie evolution of the family. 

Figure 12 is from a drawing by my wife, who eveited 
thl.s sac mal mounted it when working with Dr, David 
Sharp. 


Explanation of Plate XX. 

Fic. 1. Ventral view of ninth .alnloininnl segment and aedengiis of 
Torhjparu-'^ solnini^ Krich. 

2. Dttrsal view ef the same. 

I{. Lateral view ef ri<rlit side of the same. 

4, Dorsal view of the ninth alxloniinal segment of hl'^lo- 
i Tophus sp. 

t). Ventral view of the same. 

0. AVritral view of ei.ghlh and ninth abdominal segments of 
flfiliroro-iis rnpiJIarirortiis (h'av. 

7. I’tor.'^al view of the same. 

8. Artieulatioii *if eighth tergitc and eighth sternite, and tlie 

pleural piato. 
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Explanalioii of Flak. 4(.Kl 

9. Dorsal view of the eiglitli and aiiiUi abdoininal segments 
showing the connecting membrane between tlieni. 

10. Trident body and rod witli membranous aedeagus,'’ 

11. Lateral view, left side, of iiintli abdominal segment. 

12. Tlie same with internal sac partially everted. 

a, duct of anal gland ; and, aedoagus ; an, anus ; 
b, nicmbraat! c\)nnocting seventh and eigtitli seg- 
ments; c, membrane betweiai eighth and ninth 
segments; d, r«)d of trident pn^cess; c. slight ehitin- 
isation on aedeagiis; ej, ejaculatory duct; /. mem- 
brane at base of ninth segment ; <j, clutinisation 
along the edge of /; h, base of tegmeti ; i, jxatit 
where tube is rrdlexed ; im /, mi inbrani' between 
aedeagus and body vail; iX internal sae; pp, 
pleural plates; r. n'etum ; ft, style's; ftp. spiraelo; 
I, trident; ig, meml)nuious com'; H. 9. eiglilli ami 
ninth tergites; Viii, i\, e'ighth ami ninth str'l'iiiles. 
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XIII. Ow Ike Mechfmivm of the Male (knifed Tube in 
C’n!(‘optora. By Frkleru'k Muir. 

[[load Oefobor IJjth. lOin.] 

Tuatk XXI. 

AbTjroriiH wo lisivp considcrabli^ knowledge of the skeleton 
of the male genital tube of aniimber of species of Coleoptera. 
but little is known as to the mechanism and muscles of this 
organ. Some of the most detailed work on this suliject. 
Kiicli as Straus-Diirck'heim on Melolonfha ndgarift, was 
(lone by workcj's who did not recognise the importance of 
tlic internal sae and the predominant nde it play.s in copula- 
tion. F{j[' tliese (“('asoBs (he follow! r\g remarks on some of 
tile type's and their manner of functioning, with a few detiills 
relating to muscles in a couple of ring ” types, may he 
of interest, notwitlistanding their desultory character. 

Onenlalion. 

For the sake of clearness it is necessary to define the 
terms of orientation employed. For this purpose 1 accept 
for orientation the point between tlie abdomen and thorax, 
as (hdiried by Dr. Sharp,* as basal. The portion of anv 
,s('gmeMt or appendage nesirest to that point being the base, 
and tile, portion most distant being the apex. In measuring 
the n'.spcctive disianees a coDtinuous line on the body wall 
must be followed, a dorsal, ])leural or ventral line for their 
re.spective areas. Thus the tar.sus of a front leg Iving 
against the basal point would still be the apex of the leg, 
and tile coxa tlu' ba.se. ddiis orientation ap[)lieH ecpially to 
iiivagiiiaiioiis, stnd.s or glands, and evagiiiations. iegminal 
lolies, etc. Thus tin* base of a t('giiiina] lobe is that part 
noaix'st the body of tlie tegmeii. and tlie. ajiex is the. free 
end; and the ])ase of the tegininal strut is where it joins 
the ti'gmen, and the api'X is tlie free end; the apex of the 
nuMliati lobe is the free end. and the base, of the internal 
sac is where it joiii.s tlie median lobe. The terms anterior 
or ceplialic and posterior or caudal are relative to the head 
and tail, hence the anterior margin of a thoracic segment 

* Oanibridge Xatiiral I li.storv.'’ V, “ lasrcts,” I, p. 112, %. 02. 

TRANS. ENT. SOC. LOND. PARTS 111, IV. (dRC.) 
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is the apical margin, ami the anttn'ior maigin of an alxlo- 
iiiiiial aeginont the basal margin. It is, hoMc vcr. m>t a gocul 
principle to use the teinis anterior or posterioi' when 
discuBsing parts of an appendage. 

The term iMvaginatit>u is applied to any withdrawal of 
the ectodermal surface into the body luiticin wliether it be 
long aiul narrow, as is tlio case with the median struts in 
iiKUiv' beetles, or br^jad and .short, as is the case with a 
large portion of the basal piece in many beetles. 

Rfhilion of Sfyitclttn' and Fn net ion. 

A study of the skeleton, that is. of the memliiam' and 
the e.xtprnal and internal ehitinisations of the male genital 
tube of Uoleoptera, slnnvs tliat there are si‘veial dislinet 
types which it is reasonable to e.\])eet function in dilTeivnt 
ways, thougli little is known as to tlie method by wliieli the 
sperm is conveyed from the ti'stes to the s])ermHtiie(’a. 
One of the most interesting and instructive works on thi.s 
subject is by Hlunck on Diftiscu.s yamy/omb's.* Ih‘ shows 
the formation of a spermatoplmre willim the median lohe 
and the subseipieiit tvansfi'ienee ol the sperm to the female 
through a hole in the wall of the sjiermatopliore. Tlie 
median lobe of the Dytiseidae is fminel-sliape. and tiuu'e 
is no spcciali.sed internal sac ; the Haiipiidai' and .!Vlobii<bie 
are built on a similar plan, and tliere is good reason to 
believe that they form spi-nnatophores in a siniilai' manner 
to lhjli‘<CHS. The median lolie of the ( lyriniilae is not 
funnel-shape, and it is higlil\' jirobabh' that thi'v do not 
form spennatophores, or if they do they are. of a. difhu'imt 
shape to that oi /byfysxv/.v. Tiie.se tliriv lamilio.s ladong to 
the rninor section <jf the (,'olooptera, wliieh has no spi'cialised 
sac, whereas the major si'ction has a laige, more or less 
higlily specialised sac, whiclLis tiic chief organ of eojiulatitm. 
The shape of the .sac ajid the armature upon it is ofttm highly 
complex, especially tlie armature, calk'd tin' fransler 
appanitus, round the functional orifice, wlic're tlie ejacu- 
latory duct opens on the inteinal sac. in .some species 
this transfer apparatus takes the sha])(* of a fine, long i iibe 
or fiageilum. This is the case with tlie little (‘iicujid 
Cnfiitoiuorplui desjardimi: which has a long sac ami a long, 
slender fiageilum ; during copulation the long sac is eJitirely 
everted and enters the long membianoii.s vagina, and iin; 

* Zs. wiss. Zool. Ix’jpzig, IW. cii, iieft l'[>. 1(>!<-24S 
al.su Carl Dcinandt, t.c. Bti. ciii, i^i). 171-:»UU fur tlie imi.sduf . 
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long flagellum enters the long, spiral duct of the sperma- 
theea. In this manner a complete tube is formed from 
the testes to the spermatheca. In Ammah orienfalis the 
sac is large and the functional orifice is large and without 
any transfer apparatus; it is not brought against the 
opening of the duct of the spermatheca but to the opening 
of the bursa copulatrix, into which the sperm is discharged. 
By what means it, is conveyed to the spermatheca it is 
impossible to say at present. 

The coadaj)tation of the organs of the two sexes in a 
number of forms examined by Dr. Sharp and the, writer is 
fjihte r(miarkable. A good case of tliis is in N eolaniprim 
adojphinae, where the median lobe is small and produceii 
into a very slender and long flagellum'*'; in the female 
the base of the duct leading to the speimatheca is wideneil 
and shaped like the toedian lobe; the more distal portion 
of the du(‘t is very slender and spiral. 

The fact that some Colcoptera are known to make 
spemiatopliores and the probability that others do not, 
suggests t;lie, possibh^ division of the order into two groups. 
WliethiT this classification would separate certain families, 
or wbetlier it would cut across several families separately 
it is impossible to say with oiii' present knowledge. It is 
highly probable that when no specialised sac is present, 
especially if the median orifice be large, spermatophores 
arc formed ; when a sac is present and no specialised transfer 
apparatus exists it is possible, or even probable, that sperina- 
tof)hores are formed ; but when a highly specialised transfer 
apparatus, especially if it be a flagellum, exists it is liighly 
probable that no spennatophorcs arc formed. 

In the vast niajoi-ity of Coleoptera tlie internal sac is the 
chief organ of copulation, the tegmen and median lobe 
acting as protectors and guides. Iii the following secthm 
the muscles explain the protrusion and retraction of the 
median lobe and tegmen and the retraction of the sac, but 
tliey do not explain the evagi nation of the sac. This is 
always brought about by blood prcvssure, and it is highly 
probable that the different types have followed certain 
lines of evolution to accommodate the different development 
of the sacs, and allow for their functional mechanism. 

* Tills is not sliown in yiinr)> and Muir, Trans. Eat. Soc. Lone!., 
11112, 1*1. XLIV, tigs. Id, UVr, as tlui autliors tailed to detect it iit 
that time. As it is pt'nnaiiently everted it is easily broken during 
dissection. 
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It is among the trilobo forms of aedengus tliat tlio wu* is 
least developed; in inanv eases it eaiinot he ^listinguished 
from the ejaculatory duct, and in others it is (udy dilleivnti- 
iited by a slight increase in size. In these cases it lies 
entirely within the median lobe. AVith rlu‘ enlargeineiit 
of the sac modifieatiojis have taken place in tlie median 
lobe and toginen. These inodilications have l-een inaiiiiv 
along three lines. The development ol the median tohe 
into a bulb with the rodiictioji of the tegnien (the Siajdiyliihd 
tvj)e) : the development of the Juediaii lobe into a long lube 
(the Phylopbagoidca type) : and the {lcvelo(tment the 
tegmen into a more or less tubular organ (the Meloamthid 
typo). 

Something like the beginning of the Stapliylinid type can 
be seen among the trilobe forms in Si/ndcsns but 

it is among the iStaplivhnidae that, this tvjJe reaehe.s it.s 
most complete develo].iincnt. lu that lamily siic*h forms 
as (Jfjt'ophfietui juilchclht and ZtrophoiHs hlranns have the 
median lobe cvlindrical ajui tlie interna! sac small, but 
in the latter the basal portion is slightly .swollen and 
the dorsal surface but slightly chititiised. and it can be 
pressed down agaiiist the ventral [)(>rtion; the median 
foramen is alst^ veiy small. The line ol dewhopnamt is 
for the apical portion of the median lobe to shorten and 
the basal portion to become enlarged and roinuhal. (he 
ventral ami dorsal areas to beconu' chitinisiah esjaai 
ally the former, with a batid of jneinbrane sejatiating 
them. The dorsal surl’aee can be hnnight towards the 
ventral surface by iniiscular contract ion. Thus a. comph'tc 
automatons bulb is formed, which reaches a. high slate ol 
perfection in such a form as XoDifioliniix pbibftdus. In 
inanv IStaphvlinidae if tlic aedeagus be dissi'ctcd out ol a 
freshly killed specimen and slight jnvssiirc be jilaced upon 
the bulb the sac will instantly 1)0 evaginuted. 1 'he invagiii- 
atiou of the sac is done by the contraction of muscles be- 
tween certain areas on the sac ami otlieis on the median 
lobe. But there are innumerable stages between these foi ins 
among the Staphylinidae. This line of evolution has Ijeen 
lollowcd in other groups such as Bselaphidac and soim‘. 
Malacoderms {i. e. Telephotiis and BuldHophi'n’.'i 

mmlersi). 

* For tigiims and dobcrijiiioiis of tlic foiins uictitiotcd (la’ n iuli’i' 
is referred to Trans. Fnl. IahkI., FJI-, ]>g. and Flutes 

XLll-LXXVlli. 
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The sec'oftd lim,' (if devi'lujnnont, tlic cloii^atio]! of th,. 
tubiilai' niediaii lobe (the rhyt()i)]ia<.(oi<.icatV])e), noeexsitates 
a ^^reitler oj' le.si^ei' aiiioiinti of phiv between the median hthe 
atid the teymaei. Tlie limit to tlie len^tli of a .stiff, cfiitinons 
median lobi' is sooii readied on account of its want ot 
dc\'i))ilitv. but iltiiS is overcome bv a portion beconiiiij; 
ineiidniuious and thus capable <d' foldinj^ up. When the 
sac is .shorter, or but little longer, than the median lobe 
the retractor muscles can pl\' lietweeii tin' .sac anti tlie niodiai! 
lobe, but wiieu the sar; becomes jnuclj lott^er than the 
median lobe this metliod of invapdnation would lead to a 
pmeat C) iimpiiu<i: up of the .sac. Tlii,s problem is met, bv 
oue or two areas on ih',‘ median lobe, to whieii the retractor 
muscles aetuatin^ the sac are attached, becoming invadn- 
ated. leii^tlH'iied and diitinised. In tins method tin; median 
strut.s aris(‘ m lii( h reach a woiidcilul .state of perfection and 
shmderiie.ss in sonuMif the iihyjicho[)liora ; in the Ijoiijticorn.s 
th(‘ .struts are loupe wide and flat (a state also found in the 
Ifrent Inilae). In this l.yjie llie ti^pmcii is reduced to a 
more or le.ss slender rinp and a strut, oj- even to a Y ; the 
tegminal lobes are found in every condition from larpe 
{1/mgiconis. Jh'euthids) to total absence. 

The tliird tvp(' (tin' Meloiontliid) is not, so uniform as the 
otlu'i' two. but e<[ual!\' worthy of notice. In tliis tvpe tlie 
median lohe i.s gri'.itly reduced and tlu' tegmen i.s formed into 
a more or ji'ss con)|'<leie tube. It is found in the Scara- 
baeidae and in certain Tenebrionidae. Kvery degree in size 
of the sac is found among these forms. 

In th(; Stapliylinid ty])e. as we have already stated, there 
is an automaijius bull) with a small foramen, which hv 
contiaction can ('xeit blood piessiiro upon the sac. In the 
Phytophagoidea and .\lelolonthid types there is no .such 
dcvolopiiKMit of the median lobe, and the median orifice i.s 
la rge. The blood pies, sure must therefore lie brought about 
by some other mechani.sju. In tlie Phytophagoidea type, and 
in many of rhe .Melolonthid.s. this is most likely effected by 
the reduction of tlie ubdmuiiiul cavity, eitlior by tlie con- 
traction of the abdominal \valls or by the distention of tlie 
air sac.s in the abdomen, or by a cojubination of tlie two. 

In Mvlohmthu rtilgan.'i Siran.s-Durckheini describes ami 
figures some large muscles, wliieh he styles “ les deux chefs 
du constricteur dii canal ejaciilatoirr.'’ In an Anorrwh! 
wliieh L have exaniinetl these form a. large bulb of circular 
muscles at tJie ba.se of the im'diaii loiao, the basal edge 
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ix'iiij: connected to the biisi' of the median lolie. 'I'hej^e 
muscles do not touch the ejaculatovy duct or tlu' sac e\ce[)t 
where the former passt's lht■(m^ii frtmi the bod\' cavil v. 
Wlion retracted the apex, of the sac and a leu^tli (tf slack 
(‘jaculatoi'}' duct lie loose wiihiii this inuscular bulh. d'liat 
these muscles do not act as const rictoi‘s of the duct or sat- 
is perfectly ovidcut. and it is. very hi;:hly proliablc that 
they act as a bulb for the (‘\apaination of the sac. The 
retractors of the sac are shown in iSt raus-i turcklu'im's work 
arising from ditfeicnt }>arts tit the sac and [)V4)ccetliiu: to a 
p<iiut apparently on the wall of the muscular bulb. It. 
would at hrst appear as if tlu-se I'etraeioi’ muscles hatl no 
comicctioii with the median lobe, but this is iiot the case, 
for tlie dorsal stnil, ot tlie medi.in lnhi> proc«'cds as a mem- 
brane to this point and the nuiscle.s are attaclual to its 
apex, Oeofi'ope.s sifleofifi/s has a. verv small unspecialised 
sac, a very snuill median sls nt ai\i! no muscular bulj). and 
is a very much simjiler .st riiclurt'. 

Dr. 8har[) calhal my altenlioii In somt* peculiarities of 
tlie sac of Anoplojioallae'^, l'])oii examination I liiid that 
there are, thrt*e, ducts opening on tiic .Hat-, at three distinct 
spots. Two of tlie.se are of a similar nature and tlu- third 
apparently of a glatulnlai' nature: thmt' is also a. short 
diverticulum which also a|i]U'ai*.s tn be of a glandulai’ nature. 
Whether the (,wo .similar duei.s jiroieed separately to tlu- 
testes 1 am unable to say frmu t-xaniining onlv dri('d 
specimens. There is also a strange arrangement of tlie 
female uterus. 


Mi(c-:culalHrc. 

As two representatives of the Thytophiigoidea. t vpe I have 
selected Rhipirhophorx:^ Jerniijan'ies ami Slraiij/olid dmiulti. 
The Sphenopkori dllter from the other Uhynclioiihora in 
possessing a jiseiulotcgmcn formed ly the ehit inisatiuii of 
part of the membrane cuimcctiiig tlu- tegnien with the 
body wall, and by the eighth abdominal segnu-nt being 
invagiiiated witliiu the seventh, tlu- jiygiilium being formed 
by the seventii tergite. In Slrinttialio iiin/<tl<i not only are 
the eighth tergite and sternite well develojicd. but tlu-re i.s a 
well-cleveloped ninth segnient. a condition not foinulin any 
of the Kliyuchophora. I do not know if this distinction 
holds throughont the Longicornia. luiL should it do so it 
will be of great importance. 
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Fi^niro i i'(‘pivs<‘iits> in a seinidlagrainmatic manner the 
skeleton of the male genitalia of liliynchophortrs ferruffineii.s. 
The seventh tergite is large and forms the pygidiutn. 
apical ]nargin jjieets the apical margin of the seventh 
stei'iiite and closes the outer cloaca. The eighth tergiti* 
is much smaller and fits into the convexity of the ventral 
side of the seventli teigite. to wliich it is connected by a. 
large iinnnhi'ane allowing of considerable play. The basal 
margin of the eightli teigite is [uodiiced into two large, 
fiat |)roce.ss<*.s or struts to which the protractor muscles 
are attached and allow of greater play. The ciglith sternitc 
i.s .small a!i<l together with the eighth tergite closes the 
in/icr eloaca. The a]hcal luargins of the eighth segment is 
coiinected to the base of the tegmen by a large inembraMe 
[till / and jiftf), the nie<ii:ui poiiion of which is chitinise(l 
and forms the ]»sen(hit(‘gnicii. At the ])a..se where it j«mis 
the eighth segment this numda'anc forms a narrow tiib(* 
(sfiowii too large in the llgure), which allows of the mediaji 
l(j|)e moving tiirongii it liiit does not admit (d any lateral 
motion. The anu.s (^oO opens on the membrane beneath the 
eighth tergite. The t(‘gmeti cojisists of a strong chitinuus 
ring (//'), incomplete on tii.e dorsal area where tlie chit in 
curves slightly apically but does not ineet, and a large, 
strong strut (///s) wliieli vari(“S somewhat in sha.])e and size 
in diifenmt specimens, the mu' figured (I u) being large anil 
broad at tlu' apex; a .strong keel runs down the dorsal 
surface of tlie strut. The median layer or inediaii tube 
Consists of the median lol)e and tlu; inembrauc connecting 
it to the tegmen. The median lobe is a tube incoinpletely 
cliitinised, the venij'al plate being nearly divided into three 
pieces by two de(‘p, nari'uw membraiious areas; the basal 
corners of the ventral ])late are continued as two nairow 
struts the dorsal plate is produced basad farther 

than the ventral plate. The median stmts (w'.v) at first form 
cliitinisations on the surfaec of the median lobe and later 
join tlie invaginations which form the free strut.s. The 
internal sac {is) lies within the median lobe. 

Tlie chief mnscles which control the movements of this 
skeleton are (tig. if) ; — 

{(() Retractor and protractor muscles from the pscudo- 
tegmen to the eighth .segment, by wliich the pseudotegmen 
is held firmly in its place and moved through a limited 
distance. 

(6) A large series of muscles from the apex of the pseudo- 
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tt'Lmieii to the largo apical portion of the togniinul .strut 
[fijs). This holds the ring of the t«‘gnion into the hasr itf 
tlto pseudoteginon, wliore it tits quite tiglitly. the nu nilirane 
roiiiiocting the pscudotegnien and the tegnien lorniiiig a 
fold between them. 

(c) The retractor of the median lobe connects the base of 
tlie median lube and the base of tlu^ median struts with the 
inner surface of the apex and the ridge of the tt'gminal si rut. 

[d] The protractor of the median lola* coma‘els the ring 
of the tegmen (^r) with the outer surface of tlie apex of the 
median struts. 

(f) The retractors of tlu' internal .sac connect certain 
points {fd. c^. figs. 3, 1) on tlie sac nitli (lie iniiei- surface 
(if tlie apex of the median stiaits. At tlu' point on tiie sac 
where tlie largest of these mnseles (c'*) is aitachi'd there is 
a large. Y-shaped sclerite. A few small musch's connect the 
basal portion of the sac {(/) with tlie median lobe lu'ar its 
apex. AVIicn it is renuunhera'd lliat (he nindiaii struts ai'<* 
invaginations or prolongi'd folds of the nu‘dian lobe it 
will be seen that all the muscles of the internal sac arc in 
fact attached to the median lobe. 

Figurr^ 5 represents in a scniidiagrammatic manner 
tlu; skeleton of Sintugdliti iiniiolo with (lie mternal sa.e, 
partly evaginated. In this sjjecies of hongicorn the (‘ighth 
tergite is well deVclojXHl and fori^is tin' last \ isible segment; 
the eighth stoi'nite (tig. 7. vin) is small and memfiranmis 
with two small triangular chitin plates aial a short strut or 
spicnium. The nint.h t,ei'git(‘ {fig. (I. b) is ilisl iiict- and lorins 
a small are, each corner of w liich is pioduccd into a small 
s])icnlym (/.vp); the ninth sterniti* (ix) is well (b'Velopt'd 
and iiroduced into a large spiculum {sp). The membrane. 
(im 1) conneets the ninth segment witli the tegmen. 'riie, 
tegmen eonsisis of a, I'ing"' with a ]>aii' of large, dor.sal- 
tegniinal lobes (lig. 5. Iffi), the Ncnti’al jiorllon bi'ing pro- 
duced into a large strut [Igs]^ the chitinisation not mediiig 
till the apex. The median lobe is tnlmlar with a gusset of 
membraue along each lateral aiva, the veinral ehitinisatiou 
extending further distad than the dorsal and is pointed and 
hooked at the apex, the base is pmdueed into two wiilc 
struts {um). The base of tlie struts and the base of the 
body of the lob<; is indicated by tlu* attachment of the 
uiembrane {im 2) which connects the tegmen witli tlie 
median lobe. The internal sac is very long, simple, cyliii- 
dricai, bent about half-way and again ucai the apex, with 
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two sjnali .su])C'ffjsceiit-sliaped aclei'ites Jiear the baso iiinl 
a sornichitinised patch near the apex; there is no conijjipx- 
transfer appai-atus. 

Muscles connect tlie s[)iciiliitn of tlic eighth steriiite uitli 
the seventii st(‘init{‘ (fig. 7}, and a larger series of Jiiuschs 
connect the plates of the eighth sternite with the lure.- 
spiculuiii of the Jiintli stemite. These nuiscles hold riic 
ninth sternite and its spicuhim in place and take olf tlii- 
strain of tlie pi'otractors iuid retractors of the tegiinn 
{(j and b). A few hiuulles of nniscle connect the .siii;il! 
spiculuni of the ninth segment to the connecting mcinhiaiie. 
and otiicrs connect it with the walls of the rectum (fig. (;. 

iit, /). 

The retractor of tlie tcginen (figs. 7, 8 b) consists of a large 
series of niuscle.s attaehed to (lie lueinbrane {an 1), jnainlv 
on its right .sitle and near its j miction witii the teginen, ami 
to the apex of tiie .spieuluin [ap). 

The' protiaetor of the teginen (g) consists of a. largi- 
imndh' of niu.sch's from tiie iiuH'r surface of tlie base of file 
s|iieulum of tlie ninth sternite to the a])ex of the teguiinal 
stmt. 

The rc'traetor of the mediiin lobe consists of a long muscle 
from the inner surface of the apical lialf of the median lobe 
to the apex of the teginiiial strut (fig. 8 c). 

The {irotractor of tlie nu'diaii lobe (fig. 8 d) proceeds from 
tlie ring of the tegmen to the apical portion of the mcilian 
struts. 

Retractors of the iuteriial sac (lig, 8 c) are very long ami 
lino muscles from the apex of the median struts to areas on 
the internal sac, a few to tlie crescent-shaped sclej’ite Jiear 
the base of the sac, and otliers to the scmichitiiioiis aiva 
near Ike apex. There are other small bundles from the sac 
to the imu‘ 1 ' surface of the median lobe. 

Anutiier mii.sele (lig. 8 ti) connects the apex of the teg- 
mina! strut with the apex of the median struts. This 
would help to co-ordinate the inovciuents. 

To those who are interested in the mechanism of insect- 
structure tlie^se few notes may be of interest, and may lead 
fciiem to work on the details of various forms. The task is 
huge, and the information desired is harder to procure than 
that relating to the external morphology, but no final 
“ natural classifioatiou can be attained without studying 
the male genitalia, and tiie niecliaiiism and function are an 
important part of that study. 



)lcckfni.<im of (he Ma^e Genital Tahc in Coleoplera. 11:} 

My thanks ai'e due to J)r. Biivid Sliar]). who luis been at 
^vork on these structures fnr several years and has aeeunui- 
jated a mass of material and inforniatiun. bitfli of which 
luive been freely plaet'd at ni\’ disposal. The niaterial 
us('d for Bhjinciiophoyn^f was su})[tlied to him by I’rof. 
Itainbrigge Fletcher of Fiisa. 


Kxi’[-AX.\TIOX OF rLATF, XXT. 

Figures 1-4 arc of Itliynolioplioi a : .‘i-S of (Loiigirortiia). 

Fjo. 1, I^iteral view of ,sk(‘](4oii of the male gonitalia of nhijn- 
chvphoi'itfi f('rr‘i(ji ihus. 
la. Tcgiiiinal sliiit. 

2. J^iterr.l vii-w of iMMidoli'cmcn and luusi-k's of ;u‘<lc:igo’s. 

Apex of infeviial .sac .showing (la' attaduiK'nl of miiselcs. 

4. Internal sac evaginated. 

.'5. f^ateral view of skeleton of (liC ac'deagus of Slniiiijadit. 

(irnidtd, M'ith int<'rnal .sac [;arlly evaginated. 
n. Ventral vu'w of ninth abd(Mninal segmonf of ,s'. ar;w/a. 

7. Eighth -aivd ninth .sfc'rnitc's of X. ai-nuiln. wllh riinsele^i 

altache<l. 

8. As lig. hnt with (he inus<li's. 

on, Anns. 

rj. Ejaculatory duct , 
fa, Eunct ionai uritiee. 

int, I . Mi'nihranc hetweeii (egmen aiid hody wall, 
im J. ,M(‘iiihraiie lug w een k'gtnen and iiiedian lobe. 
l^p, Jj'sser ,s|)icuhini. 
vd. Aledian lolir'. 

•nio. .Median ori jicu'. 

W.9., Struts <it median lobe. 
pig. ItseiulolegiiHii. 

.sp. Spied luin. 
tgs, Tegtninal sind. 

Ir. Tegitiinal l iiig. 

S. Eight h UTgite. 

!), X inti I tergite. 
vjii. Eighth .sl(‘niitt‘. 

IX. Xiiilli sternile. 

a. Retractor and jii'o(iac(or muscles of jisoudolcgnieu. 
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h. l)f‘fwf‘cn tin; apical edge of ))sciKlotrgnir.j, 

and aj)cx of llie togiriinal strut (fig. 2), Retract, ir 
of togmon {figf«, 7, 8). 
r. Retractor of the median iobc. 

(J. Protractor of i]i(' m(‘dian lobe, 
c. Rt‘ tract or of the interna! sac. 

f ', eh Areas to M iiieli retractor mu-seies of internal 
sac are attached. 
f. .'^fjical edge of jjKimdotogmen. 
q. Scleritc at liasc of the inlenml sac (fig. 4). JVo- 
tractor of tegnicn (figs, 7, 8), 

Miiseks from Ihe lesser .spiculinn lo tlic walls of 
I’l'cl uni. 

l. .Muscles from le.sser spicnliim to the walls of rcclnni. 

m. Muscles from lesser s])iciihiin to connecting mem- 
bra ne i)fi /. 

n. Muscles from ajtev of tegminal stmt to a[K‘x of 
median struts. 





( ) 


XIV. A New Faniil// n/ T.epidopttM'.t. the Anfho1itl;U'. Hv 
A. .Tekpkris; Turner. M,)),, K.K.S. 

[Road Ootobor IStlu 10! 9,1 

Ttik Austmlian holon^iiiu to tlio gcinis AntheJn 

and its allies liave ^iv(‘n some troiii>I(‘ to systionatisis. 
•ILsually, I think, they are repirded as a part of tlie family 
Liparidae {Liimn}}iriidae]. and llu'v lia\i' Inaai so arraninal 
hv Sir CJenrge ITanipson in 
the collection of the Jhitish 
lilnseiim. Until re(“ently 1 
concurred in this o]>inion, 
hut, reco<j;nisinj^ that they 
showed certain pecnliiiritios. 

J t.reat(Ml them as a se])a.rate 
subfamily, the Aul/ie]in(tr 
(Trans, .hint. 8oc.. UMtl. p. 

■IhO), For tliis view there 
appeared to be sufficient 
justification, for they a^i-er 
with the rest of the Liparidae 
(as "enerally known) in the 
absence of a proboscis, in 
the neuration of tin' liind- 
win<;s, in the fore-win jis 
having vei!i 13 arising from 
near the lower an^de of the 
cell, and in the presenoe of 
an areole. The arooh' i.s 
present in tlie nioi'e pi'tinitixr' iLaniera of iIk' LipurUlnr. 
thou<j;h many have, lost it. I n the AaihAidae, liowrvrr. tlx' 
areole i.s always present, and shows imjtoiiant slnictiiral 
peculiarities. 

The accompanying figure shows the inniration of ono td 
the more jiriiiiitive genera, of tin* /w'/wo-h/oc. It will Ix' 
noted that it shows the presenei' of an areth^ typically 
formed, from winch arise vein !<> by a sejiarale stalk, and 
7, 8, f) by a common stalk. Tliis struct me occni-.s al.so in 
otlier families, sneb as th(‘ Areliiufm'. Niteh'idor, Naiodon- 

TRANS. ENT. SOC. LONO. 19ilh -I’AKTS III. ]V. (OKC.) 
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ildm, ftinl Crometridar. Conipnrn with this the ncunition 
of Ardkeln Jen'iKjiwmt WIk. (lig. 2). The poculiaritic.s of 




I'lt;, ;?.• - Wit. 


tlio nreolc are. at one(“ njipiiicjit. TItis is very elnnpite, all 
the v('ins 7, H. P. ID arise Irnin i( separately, and a trii'.i'igular 



J'ui. ; 5 . — Arcole, A’lilJti Jit 


portion at ihc apex appears to l/e ent otT by a cross-vein 
(iig. 3). This triangular ponion is not always evident. Jn 
lig. 4 are j)arts of file fore-wing of two individuals of 
nevta W Ik. In otie I he liiangle is very niinnte, 
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ill the other absent, having evidonth' l)oen lost l)v (lie 
coalescence of the cross- vein with the wall of the areole. 

How can this peculiar structure be e-KphiiiuHi ? 8onu' 
light is thrown on it by the fore- wing of VheJvpteryx rolh'si 
(huv. In this very large moth— it expands 1 U) 1o 170 mni. 
- -it is evident that veins 10 and 9 are nonnally stalked, 
while 9 soon after its origin is connected by a short cross- 
bar with 8, so forming the areole. An oblitpie cross- vein 
formed by a strong chitinoiis ridge arises very near 11, runs 
across 10 and 9 after their bifurcation, and ends on the cross- 
bar. which connects 9 and 8. The use of such a structure in 
this large unwieldy insect is evidently to stnnigllieti tlie 



Kia. 4. — Aif olis Anihcla {icuiti Fio. 5, — Aroolo. Vhdfptd'ijx 

Wlk. Civa>. 

apical part of the fore-wing. It is an adventitious develop- 
ment, and forms no part of the triu' an'ule, 

III an archaic gemis from (i^ueensland hitherto unnamed, 
which I name (iephyroueumf there is a similar bar running 
from 11 across vein 10, but liere the original structuie has 
been obscured by the partial loss of the areole. by the 
coalescence of 10 with the chorda, so tiiat 7, 8. 9, and 10 are 
long-stalked firmi the uppm' angle of the C(>11, The distal 
extremity of tlie areole is, how(‘ver, ]ireserved as a small 
triangle from which the veins 7, 8, 9, and lo arise separately. 
K.xtremely similar to GephyiVfUiKra in a])pearanc<‘and closely 
allied to it is Munychryta W’lk. Hen', the areole i.s ])re- 
serve.d, but the oblique cross-bar from 11 lias fused with 

* yf(pvf>wfveos, M l ill bri<i|4e(l veiils, 
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its apical wall. Mmiychryla is remarkable for the develop- 
ment of a stroiif^ spiral proboscis, which is completely abseur 
i n all the ])recedi ii(; genera. Both Gephyroneiira and Mun -f 
chryla are of comparatively small size (25 to 35 mm.), ainl 
poss(‘.ss a strong basal costal expansion of the hind-wing, 
similar to that fouml in the IxtsioramjAikte, but with a stn)ii'f 
frenulum prc.scnt in the In the only $ {Munychnjia 
sp.) that 1 poss(‘SS the fre?i\ilum appears to be absent. 

The Andielidae are an Australian family. So far as 
known no species occurs outside the Australian region. 
A few species of Aniheh are known from New Guinea. 

T interpret tlie,se facts as follows. Iji the primitive 
Ja'])idoptera Heteroneuia all the veins from the areole arose 
S(‘])arately. the areole being completed by a short cross- 
\eiti ni lining fi'oni 9 to 8, as occurs in tlie more primitive 



i'lu, 0.- -,\p('X of Jot'c-- wiiiL% I'lc. 7. — .\jic\ of foi'e \\ inij. 

(■cphijninriirn ^hr)|.;f< !i njia dn Wlk. 


AVith moie active habits of flight in large- 
\ving<>d mot li.s a necessity arose for .strengtliening the seaf- 
lohliiig of the apex ot the fore-wing. This \vas attempted 
ill two ways, by a leiigtliening of the areole, and by an 
iipiu'oximal ion of the veins running from the areole towards 
the apex, with a coalescence of their .stalks. Both changes 
may he (d)ser\’(\l in the neiiration of the Cossidae (Trans. 
Kilt. Soe,, 1918, p, j.Ta). In the more vspeeialised families 
OIK' of these lines of evitliuion was followed to the e.xehision 
of tile ntlier. In most as in tlie Iji ixiridav tJiero was stalking 
of the radial veins, the areole remaining short, and tending 
to dwindle and disappear. In the Andiclhhfc—nm] this is 
the justification for regarding them a.s a distinct family- 
the Veins remained separate though approximated as the 
areole grew longer. Tlie ancestral AHfhelidfw I imagine 
to have been moths of large size, like ChAejileryx or larger, 
and ill them this meelianism was not sufficient to give tlie 
necessary strengtli. As a eonserpicnce a strong obtiijiie 
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cliitinous bar was developed near tlio apex, forniinji a 
cross-vein running obliquely from 11 across 10 to 9. ^Vitl) 
diminution of size, or more sluggish habits, or IxUli, this 
cross-vein has tended to disap])eai'. but in two archaic 
genera Gephyronema and Munycl)ry(<f it has boon presoi ved 
in spite of great reduction in size. 

So far as I know, the only other faniily possessing n 
similar aieole, which, how'ever, may not be an hoinologou.s 
development, is the Cymatophoridne, and with these the 
Atdhelidne cannot be allied, the ditferenees between the 
two families being very great in other respects. 

Note . — In the hind-wing of Anlhehi feryuyinosa (fig, ‘2) 
the subcostal vein is forked. This is an individual petaili- 
aiity of the specimen figured, hut irnpoilaiU. as it goes to 
prove, what I have previously suspected, that the sub- 
costal is a composite vein. The first radial nni.s into the 
subcostal in the hind-wing in many geneia of majiy families, 
hilt this is the first instance 1 have ol)seTVed, in wliicli it 
separates again. 



( 420 ) 


XV. On Ihfi of the f^cenf-onjans in the Genns 

IIvHroptila. Dal Bv IJ'. Ej/fRiNGiiAM, M.A, 
1)‘.8(^, F.Z.S. 

November 5th, 1919.} 

PhATE XXII. 

j\Iy friend Mr. Martin E. Mosely has made a discovery of 
the first importance, which should prove of the greatest 
interest to entomologists. In a paper read before this 
Society on October loth (p, 3fi3), he described the external 
features of certain organs in the heads of various species 
of the T rich opt erid genus II fjdmplila. 

iVIisti listing his own skill as a inicrotoinist with a lack 
of faith which, judging from some of his cxeellent prepara- 
tions, 1 regard as unfounded, he has done me the honour 
to hand over to me a supply of material for the inve,stiga- 
tion of the minute structure of these organs. Just as 
Science generally is indebted to him for his discovery, T 
am personally under an obligation to )dm for enabling 
me to carry out an examination of unusual interest ami 
fascination. 

Some time ago I described and illustrated the seent- 
organs in certain male Danaine butterflies (Trans. Ent. 
Soc., 1913, p. 399; 19U, p. 152). 

It will be remembered that these included certain 
evensililc bru.shes located in the extremity of the abdomen. 
The.se brushes were formed of hairs of varying structure 
.set on the inner surface of an cversiblc membranous hag, 
so that when the latter was everted, doubtless by fluid 
proa.sure, the liains projected from its now outer surface, 
in some case.s the scent material was obtained from glands 
in the wings, whilst in others the brushes themselve.s 
exhibited a glandular structure. 

We know from the work of Dr, F. A. Eixey and others 
that ccrtaiti .special scale.*? on the wings of butterflies act 
as scent-organs , In all these cases the scent-scales, brushe.s, 
glands, etc,, are of comparatively considerable size, and 
occur on insects which, eveji in the case of Tweaenids, arc 
large compared with Hijdroptila. These little creatures 
TBANS. ENT. ,SOC, LONO. 1919.— PARTS III, IV. (dEC.) 
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arc themselves no larger than tlio brusli nf a. Dunainc 
butterfl_7, yet, as Mr. Mosoly lias shown, tliev po.sscss cver- 
sible brushes, scent-scales, expanding inenibrancs and 
tubercles, of a high degree of complication. Mort'ovor. 
the organs in question are not located in the alnloininal 
extremity, but in the back of the lunid. 

It is a most interesting ca.se of what may ho ternu'd 
the independent development of practically liomologons 
.structures in insects of difTeivnt oi'dcrs. .since, lioweviu* 
nearly related tlie Lepido[)tcra and Tiiclioptera. may be. it 
cannot be urged that these scent-organs iji the two ordons 
had a common origin. 

On Di'scriptice Ternfs. 

Before describing the organs it inav be well fo dohne 
the terms applied to some of tlm strncturid details. _ 

It has been suggested to me on more than one occasion 
that the term /nnV .should be confined to mannnalian haiis, 
and that insect hairs should be known liy some oDier 
word. I referred to this matter in a note to my ])a])('r on 
the Danaino scent-organs (he.), and 1 am still unahlj-. to 
see the necessity for any alteration in terms. 

The O.vford Dictionary defines a hair as ‘’One of the 
cvlindrical filaments that grow from tiie skin or integnimait 
of animah, especially of most mammals • • ■ ; apiiln^d also 
to similar lookiiig filamentous outgrowths Iroiu tlie bodies 
of insects and other i 7 ivertel)rates. a{lhovgh the.se are 
generally of different structure.” 

Similarly, we .speak of the scales on the wings of Lepi- 
doptera and on other insects, without in any way iiiqilying 
that they are of the same natnre a> the hoinonymou.s 
structures in fish. 

There is a greater difficulty which would not he leinoved 
bv the invention of another word for insect haiiy. nainelv. 
that of deciding the precise point at which an insect iiair 
becomes an insect scale. Utidei’ a low powt'r a Trielio])- 
terous insect such as Hydropttia may b(5 regarded as 
covered with hairs on wings and body. })ut on examination 
with a higher raagnification it is seen that the .stnicture.s 
in question would be better deserihod a.s elongated scale.H. 
Furthermore, we liave in insects eerlain growths known us 
scent-scales or androconia. It is an misatisfactory t<n‘m, 
but as its signification is generally understood we may 



422 Dr. H. Kltringliam on the 

retain it for the present. Is this term to be applied to 
any modification of insect scales or hairs characteristic- 
of the male ins(>ct. or is it to be confined to those structmes 
that have a direct conjiection with gland ular tissue of 
a sexual character? If the former, the word becomes 
almo.st too vague to be useful, if the latter, then the brush 
hairs in //cs/m are androconia, whilst those in D. ckrpififnix 
are not, and ,so before we can use the term at all, we must 
have a knowledge of the histology and perhaps even of llie 
etribiyology f)f the structure.s to which we refer. 

It wouKI seem, tiien, that if aim at greater precisitJii 
in terms we merelv arrive at the position of a person who 
cannot <iesciib(' a laiulscujx; because he has not measutvl 
the ele\uiioiis to ,see whelino' lliey are hills or mountains, 
and fears to mention a wood till he lias identified the 
.sjjecies of trees it contains. 

In describing the organs i?) thesis small Triehoptera 1 
propose, then, to ns(' (lie word liairs when referring to the 
i(u>g, tine l)r'istles wliieh forjii l>ruslie.s .similar in form to tlie 
hru.slie.s dc.sei’ibed i]i tJie Dftnaihuc. In .several species 
( here a re .structures which, though of varvingform, re.semble 
more nr le.ss clo.se]\’ tiu' STc'iit-.sea](‘s already known to occur 
in nuiny Lepidoptera, Though the word is im satisfactory 
1 shall refer to tliem as androconia, for the rea.son already 
stat<'d. 

Kinally, there aie tlie elongated scales or hairs found ,so 
plentifully on tlie wings and body. As the order is known 
as hairy winged ” as (Ij.stingiiisJied from “ seale winged ” 
we will call tfiem the eutiele hairs. 

The organs to be described are, of course, only found in 
the male sex. 


Iki^rrvpllir: 

Hydroptila sparsa (hirtis. 

Four eversible tubercles aiise from a niembraiie l\ing 
acros.s tlie back of the liead. such tissue forming the lightest 
possible [U'otection for the lirain situated immediately 
nenoatli it, Towards the. upper and anterior edge of tliis 
membrane there i.s on il,s iimienside a layer of moderately 
large cells which mav he niercl}' hypodcrmal, but probably 
also liave a glandular fiinctio]i. Arising from this mem- 
brane on its upper portion and on either side of the centre 
line Ls found a small tuft of very remarkable androconia 
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(I'Jate XXn, figs, 1 and '2). Tiun- aiv pwifimu witli Ion- 
thfiicate stalks, and the outer expanded porlion is eletherl 
witli filaments apparently similar to t]u»se in the scmit- 
scales of certain rierine butteifiies. A))ait frtnn tlu-ii 
shape and position they possess a feature whieli 1 have ])eni 
unable to find in any other species examined. Kaeh lias 
beneath its socket a large, granular, lieavilv nneleated I’ell. 
distinguishable by it.s size and structure from the otlu'r 
cells of the layer in udiicli it lies. Tlu-re ar(‘ some twelve 
of these androconia on each side of the centre liiue Tlu-re 
is no trace of hairs or biiislies. Stnietures soinewlnit. 
resemblitig tin-. “ bin.sli bags in otlnM- specit-s are present, 
but without hairs. Tliese are the lour eveisibk- tn])eni(-s 
already referred to. There are two of these on eacli ,<i(h'. 
and when fully exjmnded tliev exteml to a (-misidi-rable 
lengtli. as may be seen on n-lerence to Mr. Mosrdv's jdiolo- 
graphs. The material of these tiibereles is an (-\( ri'iitelv 
delicate cliitin, not of the same moinv t hruiiHliruit its 
entire lengtli, since the proximal jiortion takes a ditVerenI 
.stain from tliat of the remainder, 

A section tluongli the jxu'tly everted luberete (iig. d) 
sliows a few seidtered evils on the inner side. I'hese ate 
probably hypndermal cells which hav(- bct-n dis[>lac.ed in 
the process of preparation. Tlu- whole tissue of i Ik- i iiboiele 
when not fully extended i.s thrown into a nuiltiplieii v of 
interlocking folds, \Vhen retracted it is inverU'«( and not 
niercly collapsed, and this remark applies (o those eversibie 
tubercles in otlier species, wfiii-h are litn-il with liair.s and 
form brush bags. A similar inversion takes plat*- in tie- 
brush bugs of tJie Dauaim- butteifiies. but it can llu-ri' lie 
accounted for by tlie pre.sence of a musele attacli<-d to the 
apex of the bag, and acting as a retraeror wlien the tluiil 
pressure i.s released. It i.s a remarkabli' fact that im such 
muscle can be found in any of tlu- species of //Wrop/do. 
This is not dne to any fault of the ]irepat;itlon. Museh- 
ti,s.sne i.s aniongst tlu' ca.siest of all to rei-ognise in insect 
sections, and in my ])re])nriitions olln-r tiny tiimscles inside 
the head are ca.sily observalile. 

fSo far 1 am unable to account for tin- inversion of the 
retracted tubercle, luiless it i.s to be explaint-il bv staue 
complicated couditioit of a variable coellieient of i-lastieity 
in difierent piarbs of the Jiiembrane. The fact of its cliiTeien- 
tial staining already alluded to does not help ns. ns this 
occurs only in the present .spc-cies. 
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The lobes which cover the eversible tubercles wIumi 
retracted are s(oiie\vhat of. the shape and appearance (pf 
half ajr aliiHMuI .shell, but much thickened towards the ba.se. 
0\vi))g to tlie p(‘culiar angle of view in fig. 1 their sha])t' 
is not AV(‘1I shown. On the outer surface of the lobe-s the 
chitin is peiforated by a niultiphcity of openings, and in 
ordinary preserved materia] .some of these perforations emit 
cuticle hairs of considerable length, whose stalks are deeply 
embedded in the hyi)odermal epithelium within. This 
epithelium may p<jssibly be glandular, since it presents an 
active apjtearance (fig. h). Mr. Mosely itiforms me that the 
lobe.s in thi.s and some other species are densely covered 
with the.se cuticle haiis when the specimen is in fresh 
condition, but that they become detached with great 
facility, so that the lobes, even in life, are often found 
jn'actically naked. We may therefore assume that iti fre.s]i 
example.s each jjcrforatioji can'ie.s a cuticle hair. We niav 
further vcjiture to .spcfailate as to whether when detached 
they may not conceivably act in a manner analogous to 
that of the dust particles Avliich are so marked a feature 
in .some of tlie buttei'flies already referred to, and of whieh 
the use ha.s, since their di.seovery, been actually observed 
and n'corded by (hirpenter (Proc. Ent. iSoc., 1911, p. cxi). 

Plate XXII, fig. 1 shows the head of this species with the 
lobes turned back and the tubercle.s in a condition of partial 
eversion. Fig. 11 shows two of the androconia with their 
Sfiecial cells. Fig, 3 a liighlv magnified view of one of the 
tubercles partly everted. Fig. 1 a section through one of 
the lobe.s. Fig, b part of the .same more highly magnified 
to show the cells Hjiing the outer cuticle. Fig. 6 a vertical 
longitudinal section through the head and one of the 
tubeicles incompletely everted. 

H. simulans Closely, 

Each lobe in thi.s species may be said to resemble e.x- 
termilly lialf an acorn. The basal purlioji is thick and 
well rounded, and .shows tlie same perforate structure as 
in //. The ii jiper part is smr>oth and rounded and of 

a somewhat darker colour, whilst the apical part is thin, 
flat, and siibtiiangalar. On it.s inner .surtace each lobe 
has a deep oval concavity loiming a rcceptaole for the 
retracted brush. No sign of androconia has been detected 
in this species, but the surface of the concavity of the lobe 
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has a peculiar structure as though fortiied of minute 
chitinous plates, giving it sonieAvhat the appearaiiee of a 
tessellated pavement. The thicker basal poriitm of the 
lobe shows in section a lining of hypodernial cells ]»rol)alily 
(»f a glandular nature, lleneath the lobes and dii'etteu 
upwards and centrally are two bnislies fovnual of a juass 
of golden yellow hairs arising from small sockets in t.lie 
lining of a brush bag, the whole presejiting an avrangoinent 
and appearance closely resembling that in many Danaiiie 
butterflies. A section throngh the head in the plane of 
the long axes of the two brushes is shouii a.i ilg. 8. From 
this it will bo seen that the hairs arise over nearly the whole 
liMigth of the bag, and hence when tlie latter is iwertod tlie 
appearance is somewhat that of a te.st-tul>e brush or pipe 
cleaner. The hairs are slightly thick(‘iU'd towards their 
distal extremities. In the substance of the bag arc' two 
distinct layer's, the inner one lantig thin chit in thrown 
into a multiplicity of folds and bearing tlu' sockets of flic 
hairs. These sockets are of peculiar formation, and 
resemble the structures kiiown to botanists as brai'ts. 
Outside this membranous lavcM- is a glandular c])il helium 
consi.sting of granulated and heavilv nucleated cells sln>wn 
in fig. 10. 

The hairs themselves are not .‘smooth, but liave an 
elaborate structure wdiicli I have endeavuno'd to re])h'sent 
in fig. 9. There are whorls of laminate projections liaviiig 
iiregulady curved distal margins. Also the jirojections 
arc not continuous round the hair, but tin' rings are. itilm-- 
eepted at iiTCgula r intervals by more or less vi'rtical fissvnvs. 
The elaborate structure of the minute brush hairs in lliis 
and other species is one of the most Jiotable features of the 
scent'Organs . 

The general arrangement in 11. sitnuhiis seems to be, 
atialogous to that in the butterilies Trepsichrois 7 ntijnhcr 
and Hestia Itfuceus, in which the brusli hairs iliemsi'lves 
arc the direct vehicles of a secrciion produced bv glands at 
the bases of their sockets. Fig. 7 is a view of the head 
with the lobes closed. 

H. forcipata Eaton. 

In this species the lolies are veiy snial! as is tin' whole 
area of the scent-organs. Fig. 15 is a view ol tiie po.'^terior 
surface of the head with the lubes turned back. Here we 
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find a new modification in the fact that the lobes ai-e pro- 
vided on their inner surface with a membrane which can 
be distended, probably by fluid pressure. On this ineni- 
brane are a few androconia of not quite circular section, 
having long stalks and a very deeply ribbed sutface. The 
androconia are probably porous or very absorbent, as ihio- 
ataiii rapidly and intensely. The outer suiface of the loin- 
i.s covereil with extremely minute black setae havinii 
widene<l bases, like rose thorns. A .section through tin* 
lobe, fig. 19, shows that (he extensible membrane cojitain.s 
at its base a mas.s f)f granular, heavily nucleated cells \vlii( h 
d()ul)tles.s furni,sli a volatile ,secretif)n. The androconia aic 
not provided in this .species with special cells at the base.s 
of tlieir .sockets. Indeed , this is a condition 1 have fimmi 
only in tho.se of H. .v/woso. Fig, 16 show.s a highly magnifieil 
view of the ijiiier fac(‘ of one (jf the lobes. The lobe itself 
is .seen to the left, whilst tJie membratR-. e.xtends all over 
it and .some rlistance to the right, fl’he androconia lie on. 
and arise fioiii, the nienihrane in an irregular fashion, 
fl’he small lanich of bail's here .shown doe.s not in reality 
ari.se from the membrane ()f the lolic. but from that on the 
back of the head betwi'en and beneath the lobes, though in 
this dissection tlaw' have conic awav vith the lobe itself. 
They take the i'onn of a mere tuft of bristles, and though 
the mendu’ane from ^v}lich tlnn' arise may be slightly 
extensible there is no e^’crsible bag. The liaii's are of the 
eompliiated structure shown in fig. 17 and in tran.sviu'^e 
section at fig. 18. There is a very .sliglit development of 
irlanduiar epithedinm at the origin of those hair.s. They 
have a very thin cuticle, and in section show a very large 
lumen. 

H. maclachlani Klap. 

The .strnctun’ in tliis sjieeii's la^ais a close general re- 
semblance to tluit in //, fo/ripnta. The lobes are smaller and 
very iitcoii.s])lciioiis, but their extensible membranes seem 
to be more highly de^•elol)ed. .Kig. 23 shows a. section 
through one of the lobes and tlie neighbouring structure^. 
The membrane has a demse ma.ss of glandular tissue at its 
base, and bears a number of androconia, one of wliich is 
represented at fig. 2(1. Tliese are very deejily ribbed and 
circular in section. On one lobe 1 have mounted there are 
twentV'One, and on another eighteen. The little pencil of 
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liairs is as in H. forcipah.i, Init tin' hairs tlieniselvosapjioar to 
he longitiKiinally striated and \vifho\il the dentate stmetniv 
found in that species. 

H. fe mo rails Eaton. 

Jn this species the lobes, while dist inctlve jn sliupe, 
reseinide soniowhat tliosc of II. s/n/a/r/as, their ])erforate 
]M.ntiun thickly clothed with cuticle hairs and containin'.’; 
a layer of epithelial colls into whieli tlio stalks of the.'<e 
cuticle bains project. AttiieluHl to tlie iinier face of the 
lobe there are iiuinerous heavily rihlied inuli'oeoiiia. the 
stalks of w hich pass tlirou^h the chit in and eonuiiutncale 
with an epithelial layer l»onoath. These androeonia stain 
very decjdy, have an oval s('(^tion, and a stnall eeiilral 
juinen. The lobes cover two larye eveisiltle hnishes 
provided with black hairs, the latter luMiiy e.ouddei'ably 
expanded at their distal extremities. 

The. In-usli bau[ appi’ar.s to have much less ylaiidnlar 
(levelopniont than in II. .v/n/ufun-s. The hairs are pnite (char- 
acteristic in structure. ])ein<.' very thick walled and eow'nvl 
on the outer surface witli whorls of ivpailarlv arranged 
])rojections. Fijr.s. 22 and 21. In many of the transverse 
s<'ction.s of tliese haii-s there is a slmht slaitinoj. oi tlie 
central lumen indiratiny tlie ])n.‘.sence of sonu> sti'U(“tnr(‘l(‘ss 
matoi'ial in that po.'^ition. ■j)!'ol‘ahlv a c.(ta^ulated seert’lion. 

Fi<r. 2o shows a sectioii fhrourj;h the entire li'ani of tliis 
speci(‘.s. At the lower side (d the liyuve may he .s('(‘n llie 
lobes with j)avt of the cellulai mat ('rial thev eontaiiu 
and their perforate extcinal suilac('. Within the inner 
iMuindnrv an’ a f('W of the aiidroctmia ettl acK'ss and 
])ortions of the bni.slu’s cut ol)]iiiU(’ly. Fly. 21 is a view 
of the entire head with bruslies partlv everted. 

H. occulta Eaton, 

The oryans in this si-x'cies ;uv more nnuaikaMe limn in 
any of tlie others examitu’d. Tlie lolies are narrow and 
s(imewluil conical. Thev Ix’aron the Inner surlac<' a mmii- 
hran(^ wdiich towards the ujiper extremity contains a (!('(’[) 
tubular pocket^ lined with lony: andna-onia. This pocknt 
forms in fact a miniature ovov.sibh’ hru.^h hay and can fie 
extended so as to form a .small socondaty hrusli. the andro* 
conia ilien radialiny from its surface, besides this structnri’; 
there are a few small androeonia near the a[»ex of tlio inner 
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surface of the lobe, and arising from a point near the 
is a third mas.s of androcoiiia still more elongated than tlio^,* 
already refcired to. Sections of the lobe show that this 
second mass of androconia also lies in a small pocket aiid 
can presumably be everted. Both androconia pencils an- 
surrounded by glandular tissue. Text fig. 2 sho\\-,s a 
section through part of a lobe. At this plane the section 
shows chitin on the inner surface of the lobe, Apparently 
the e\'er,sib!e membrane as a whole only covers a part of 
the .surface. 

Lving beneath the lobes and arising from a membrane on 



the back of the head are two small eversible bricshes with 
yellow liairs resLunbliiig those in 11. sinwhiis, but fbeir 
sockets arc more concctitrated towards the bottom of the bag. 
Tlie hairs thcjuseh’es appear to have a structure somewliat 
similar to that in H, forcipata. There are also two small 
tufts of ujidroconia ari.sii]g from the membrane betwceji the 
main brushes and oji cither side of the centre lino. The 
general airangejnent of tlie head with expanded organs 
is shown in text fig. I, herewith. Fig. II shows one of tlie 
brushes dissected out. Fig. 13 a view' of the lobe, tlie 
secondary brush being in a retracted condition. Fig. 1 1 
represents one of the androconia from the secondary brush. 
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It is hoped that in the course of time other species than 
so far examined will he available. 1^1 r. Mosely has 
In his collection two exainple.s of H. jyidchncornis Piet., 
hut bevond the fact that this s]>ecie.s lia.s black brushes 
ivsenib'ling those in H. feiivmdis he. has not boon able to 
oxainine them more critically. There art' other British 
species and several not so far found in Biitain. and doubtless 
inaiiv new forma still undiscovered. But few cttllectors 
nre iutorested in these small and iiicon.'^pieuou.s insects. 
X(uv that Mr. Mosely ’s discovery has revealed their curious 



Fio. 2. — nydropiila occuUn. Kection of lobe. 

/tc.,. Androconia of soeond tuft. 7/0. ^^(Ml1bralu• of rlitfn. rt. Tlf’liru- 
Ifitetl tissue, sc. An<lroeouia of s(>('()iul;uy biusli. ni. .Menihriuio 
nf ditto brush bag. gs. { Uandular subs( ante. It. Hairs of primaiy 
brush. (Li'iigth of K<“ction ‘OT^ nun.) 

and interesting features collectors will liavc a new m- 
centive. to secure examples. 

In case this pupcj; .should be. read by any one having 
facilities for securing further material, it .sh(mld lx* noted 
that dry specimens are uscles.s for observiitinn. Tluw 
should be dropped alive into a strong solution of hichloihlc 
of mercury in distilled water, t<. wliicli lias been adfhxl 
about half its bulk of 90 per cent, alcohol, and alxnit 1 ])er 
cent, of acetic acid. After a few hoiii's in thi.s they should 
he transferred to clean 00 per cent, alcoliol. 

On the page facing the ])]ate I have given the actual 
sizes of the various parts figured. A certain comljination 
of objective and eyepiece may give a delinite magnification, 
but when a ligiire has been drawn tliereftoni I he .'•ize of the 
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figure may not really represent the true magnification, but 
a mere expansion 'of the ^^ew obtained with the objective 
used. A photograph of a section measuring two inches 
across may represejit a magnification of a hundred din- 
meters, but the same photograph projected on a six-fo-a 
screeti is JU)t a magnification of three thou.sand six hundre-l 
diameters, but merely an enlarged view of what can be 
seen ill the original photograph. 

I have already ex])ressecl my thanks to Mr. Mosely fur 
liaving supplied the material for this inve-stigation, and I 
would add that he has further assisted hy visiting Oxford 
on several occasions to compare the re.sults with his previous 
knowledge of the .species. 


Explanation of Plate XXII. 
pSW the Pi. atm.] 
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Fio,. 1. Hydroptila sparsa. Head viewed fj-om :^bove {showing four 
eversible tubercles partly expnndi'd. Widtii across eyes 
•6 mm. 

2. Two of the androcoiiia with their sockets and glands. 

Length from bottom of socket to apex of scale >0;^ mm. 

3. Enlarged view of one of the tubercles partly expanded. 

Width in narrowest pait 015 niiii. 

4. Section through one of the lobes. Length -1,5 mm, 

5. Part of ditto (not necessarily the same seel ion) showing 

epithelium and parts of eutiele hairs, (ireatei-t widtli 
■03 mm. 

6. Section through head showing one of tlie tubereles partly 

everted. Length of tubercle 18 mm. 

7. IlydropiUa siinvlans. Head vitii lobes closed. Width 

across eyes -77 mm, 

8. Section through same in plane of brnslies. Widtli aeioss 

eyes ’6 mm. 

9. Part of one of the brush haim sliowing struct lire. tO'cntest 

width -003 rntn. 

10. Enlarged view of brush bag showing hair sockets and 

epithelium, (ireatest thickness -015 mm. 

11. flydropfila ncruHa. Part of a biusli. l^cngtli rd hairs 

■22 mm. 

12. A small androconium from lobe of same. Length -01,5 mm. 

13. Tiew of inner surface of lobe of same with secondary brush 

retracted, scent-scales, etc. (hcatest Icngtli -1.5 mnn 

14. One of the scales of the secondary brush. Length ‘Oti mm. 
1.5, Ilydroptila fordpato. Hack view of head will) expandcfl 

lobe membranes and liair tufts. Width aerns.s eyes 
'58 mm. 

16. One of the lobes viewed from inner sich', J^engtli -170 mni. 

17. Part of one of the hairs. Diainetei' of main stalk nun. 

18. Transverse section of same. Diameter over piojo lions 

•005 mm. 

19. Section through one of the lobes showing gland cells at 

base. Length from end of lutmbiam' to upper corner 
of lobe *09 mm. 
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Fro. 20. Eydrofiila machcUani, A scent-scalc from lobe. Length 
•016 mm. 

21. Hijdroptih femoralift. Head with bnishes partly expandol. 

Width ai^roaa eyes •47.^ mm, 

22. Part of a brush hair. Width across points -OOI^ mm. 

2.1 HydroptUa 7mch€hkni, Section through lobe, etc., show- 
ing glandular base. Length from point of membrane to 
point of lobe -lOS ram. 

24. Hydrojdiki fetvoruHs. Transverse section of hair. Bianieter 

•0016 mm. to -0037 mm. 

25. Section through head. Width across eyes *55 mm. 

20. Diagrammatic figure representing about the natural size of 
H. jemx)rali/i. 
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XVI. New Moths colJeeted hj/ Mo)K<t. A. Ae noff' in H . 
Titrkesian and Kashmir daritaj his jounaafs in 
1909-191'2. J^y SiH (Ikorge F. Hamr^on, IWt. 
Coinniiinicated by J. ITartley Durrant. 

[Rcatl November 5t!i, 1910. J 

A SHORT paper saving a list of tke moths collected bv 
■\foHS. Avinoif was sent to the Entoinological 8oci<dv in 
1913. It was intended to be suppleinentaiv to a })aper 
written by him giving a full itinerary (»{ Ids journey and 
an account of the butterfiios lie: (‘.olh'cted ; the MSS. of 
this paper was, however, lost hi the po.st. Owing to the 
outbreak of war lie has been unable to siijiply a (;oj)v of 
the missing JMSS. It is thoreforo df'sirable to jni-bli.sh 
descriptions of the few jiew moths he colleeti^d of which 
.he descriptions have not already a]>peaie(l. The tvjies 
are in the ilritisii Museum, and the numbers before the 
.specie.s refer to my eatalogU(‘ of moths and papers on 
the classification of tlic Pyralidac. 

iVOCTUlDAK, 

Aorotinae. 

3100. Euxoa dimorpha, n. .sp. 

rj. Jfcad and tfior.a\' grey faintly lingvrl witli brown and mixed 
with blackhsh; tegulac' with black medial liiK'; jtalagia witli some 
Idaek scales near upper eilgc; tarsi Ijlack xvitli ])!ile lings; idwhe 
mcii grey with an oeherou.s tingy and inmated \citli fnscons. Jhna- 
wing grey faintly tinged with brown and iiToiated with blacki.sb, 
the vc'iiis with ]iale streaks; .suidjasal line (luu))lt“, lilaek, waved, 
from eosta to .subinedian fold; aitlc'nu'dial line doiihle. blath, 
oblifpK', xvavod; elaxifoiiu moderate, slightly (icltni'd b\’ Itlack; 
oibieular and reniform whitisli irrotii(<'d willi fuscous anil dclined 
by black, tlu; fonner lound ; at) indistincl, siimoiis dark medial 
line; pihstmedial line blaekish defined on outer side by giev, (loul)Ie 
at eo.sta., Ixmt outwards btdow costa, tl)en .sliglitly dentati; and 
prodncf'd to black and wbiU' ijoints on tlie vi-itis, obliipie below 
vein f, some xvhitish points beyond it on costa; siibtei'minal line 
TIIAN;S. ENT. SOO. LOND. 1919. TART-S ill, IV. (OKr.) 
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whitish (Ififinttd on inner side by fnaeons, exeiirvcd at vein 7 atnl 
angled outwaixls at veins 4, 3 ; a somewhat hinnlate black tcrniinal 
line and white lino at base of oilia. Hind wing white tinged wIlli 
reddisli brown, the veins and teniiinal area brown; a slight ilark 
terminal lino; cilia white with a dark line through them from 
apex to \'ein 2; the nnderside ^vliitcr, the costal area irromted 
witli fuscous, a slight black discoidal luimlc and terminal scries of 
lumiles from apex to vein 2. 

4 - Thorax purple-rtd Iriorated with wdiite; fore-w'ing siiffusofl 
with i)iirplc-red. 

//cz 5, Kashmir, Stagino, 12,000 ft. 2^^, I? fypp. 
Exp. 4d-44mill. 

()24ff, Feltia fuscUusa, n. sp. 

Head and tliojux pale olivc-browm; palpi black except at 
tips; tcgulae with black medial hand; patagia edged with black 
scales above; abdomen brownish wliite, the terminal half suffused 
with fuscous ; pectus, logs and ventral surface of abdomen siiffiisod 
w'ith blackish, the tibiae at extremities and taral ringed with white, 
h'orc wing olive-grey, tliickly irrorated with fuscous; subbasal 
line icprcscntcd liy dark striae from costa and cell, the former 
defined on outer side by wdiite; antcmedial line blackish defined 
On inner side by whitish, sinuous, excurved above inner margin; 
claviform defimsl by black, long and narrow ; orbicular and i-eniform 
defined by black except alwve, the former round, the latter fiUed 
in with blackish ; postmedial line hlackisli defined on outer side 
hy wliitish, bent outw-ards below costa, tlien minut4y dentate 
and produced to points on the veins, excurved to vein 4, then in- 
curved; subterminal line whitish witli blackish suffusion before it 
aud beyonfl it except at ajK'X, augh'd outwards at veins 7,4,3; 
cilia olive ochrenus witli two slight blackisli lines through them, 
ilind wing pure white, the costa and veins slightly tinged with 
brown, tlie hair on inner margin with an oehrcoiis tinge; a fine 
brown terminal line from apex to vein 2; the iii)dei“side with the 
costal area thinly irrorated with brown, a small discoidal spot. 

Ilab . Kashmir, Khnrdong, 10,5(10 ft. 1 type. Exp. 
20 mill. 


TTadkninak. 

14{llr/. Trichoclea elaeochroa, n. sp. 

$. Head and thorax olive-brown mixed with grey; peetiis, 
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legs and abdomon grey-brown. Fore wing grey-biowu iiwi-attii 
with white and with sonic oUvc-yc11oa\' sutl'usion in llu' iiiti‘rs|iiues 
f^^J)ocially the cell and Riibinodiaii interspace; an indistim-t 
blaokisli subbasal line from costa to submcdiiiu fold; anlcniediat 
lino blackish, waved; traces of a ditfiisi'il medial lino, oUlunie to 
vein 2, then erect; orbicular and reiiil'oiin faintly detined by olivo- 
\ellow, tlic former round, the latter with its lower jiarl lilUnl in 
with faseous, a Mhito point at its innei' lower exlreiiiily and two at 
outer extremity; po.Rtrnedial line lilackish, hint otitwanis below 
costa, then dentate, oblique below vein t; sufitianiinal line in- 
Ji.stinct, olive-jollow, .«liglilly waved, soincwlial eveurvod at vein 7 ; 
cilia with a dark line throiigii tiicin. ilind wing fuscous litigcil 
with grey; cilia ochreous white with a dark lint' tlifsiiigli tlu-iu; 
the underside rvith dilTused euived postnictlial line. 

Hob, Kasiimik, Khal.si, llUKiU ft. 1 'J tyj^ic. Ii.ip. 

11 mill. 


ZYblAKNlDAK, 


ZyOAKN'INAK. 


Zygaena avinofTi, n. sj). 

j\ fi(“ad, thorax aiul abdunu'u black, I he trgidac cl'im.soii; 
leg.s .streaked wdth ocliiwus yellow, kknc wing black sulliised 
with metallic blue; an (dongatc orangc ycllow sul'iui.sal spot on 
costa and a patch from median nervurc lo ahovi' inner margin; :r 
.streak of orange-yellow scales bdow itiiddh' of ettsta; a nniiidi-d 
cwangc-yellow' spot from belo\c jiiiddh' of costa to jnsl below the 
cell where it. is almost conflucnl with a laigt r nmiid spot below end 
of cell? ail elliptical spot b(>\<>nd llie eelk and a entved .suldertninal 
hand from above vein 0 to Ix'linc M; cilia ochreous .siilTiewd will: 
hrown. Hind wing eiim.soii, the base, inner margin and fertiien 
purple- black ; cilia oeiireaus brown. 

Jlah. W. Turkestan, Painiits, Koitesek. l-'kluo fi. 
l.^typR. Exp, 2S uuW. 

This s])ecies was taken ou M. Axmiojl s F.ib'.l journey, ainl 
i.s Jiearo.st to Z. coddut/teu, lirscli. 

Procris pamirensis, ?). sp. 

Head and thorax goldeii-grecn with a slight eupreou.s liuge 
and some blackish liairs mixed; ajilemiaig with tljc hfanelie.-; 
blackish; tibirn- and tarsi blackish; ahdomen blaclasli tinuc-1 with 
TRANS. ENT. SOC. LONU. IDllh-- TAKT.S 111, IV, (OEU.) V J* 
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cupreous purple and ;;icon at extremity and with purple on ventral 
surface. Pore wing uniform golden green, tlie cilia fuscous brown. 
Kind wing iiniforn^ fuscous bj'owii, rather thinly scaled. 'Undersid* 
uniform fuscous brown witliout any green, 

Ilah. \V. Turkestan, Pamirs, Alitsimr, 12,500 ft. 2 J 
type. F/xp, 20 mill. 

Tlii.s species also was taken by M. Avinoif on bis 1909 
journey ; it is closely allied to P. doJosa Stand., and has 
similar antennal characters, but has no green on the 
underside of the wings. 

PyiULlDAPl. 

Agroterinae. 

1 \ H((. Pyrausta rubritinelalis, ]i. sp. 

Head wliilish tiugc-d with rufous; thorax blaek mixed with 
rufous; abdomen black irroratal with white; pectus, legs and 
ventral surface of abdomen wluLe. Pore wing rufous irrxirated 
with blac'k; a blaek fascia above inner margin from base to beyond 
middle with a white fascia abD\ c it in submexiian interspace; a 
black stn'ak cm extremity of median iiervurc with a while fascia 
above it iu the coll; an oblique white band from below costa just 
before apex to iii[K‘r rnaigin, dcHiied on each side by black, the 
black on inner side interrupted at subnu'dian fold; a slight blaek 
terminal line. Hind wing fuscous, the cilia wliitish xvitb .a fuscous 
line near base. Utidersidn white irro rated witli fuscous; fore wing 
with fuscous subtenuiiial baud ; lK)t!i wings with fine black terminal 
line. 

Hah. Kashmir, Nubra Valley, Panomite. 1 $ type. 
Fxp, 20 mill. 
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XVII. Cocoon Softeni/iii in svine, .U/roliilK (Nuc-mai'). lU- 
T. A. Chapman, .All)., F.li.y. 

[Read No VC in be 1 ’ 51 h, l!il9.] 

Jx making some further observations on the ivstiiiji; jiosi- 
tions of Lepidopteia immediaifdy after tlie oqiansion of 
the wngs and before the resting attitude normal to the 
species is assumed, I met with a eireumstanee in eim- 
aectioii with the eniergenee from the pujia of eert ain Agrotid 
Xoctiiae that was new to me, and Inis not so iar as 1 know 
been reported as to that group. The speeii's oh.'^erved all 
[iiipate underground, and Jiiake a coeoon wliieli iisiudlv 
contains a good deal of silk. What 1 saw si'i'tiieil iimnis- 
takably to indicate that this silk is sofieiied hv a sjiecial 
.secretion by the moth during emergence, so as to facilitate 
its breaking through. 

Ill order to .see the moths inimediatelv afim- the expan- 
sion of the wing.s, the accident of coming across a modi 
jn.st at that stagi', in the hre<‘diiig cage, is rather uncer- 
tain and very disappointing. It is otilv too oftmi tfic eas<' 
that one finds the moth some little riiiK' after the critical 
period one wishi'd to .see liad ])assed. 

To obviate this difficulty I had tlie pupae out of their 
cocoons and laid tliem on the bottom of tlu' jar. Like most 
others, these moths emerge at a pailiculai tinu' of day 
often, how'cver, spread over ,se\erai iiours. When cnicr- 
gonee is imminent, the ]mpa, whieli has hemi darkening fur 
a few days from the browti chititious colour to nearl v hlaidA, 
di.splays tlie feature that T liavc called “ InHavion." * Ait 
is secreted into the alimentary canal, di.-^temling die 
abdomen, so that the segments are stietehed apart, exposing 
the intcrsegineiital membrane (between the movable seg- 
iiienls) and lengthening the abdomen, making a marked 
cfiange in the ajijiearance of the pupa. 

AVdicn this extension is coniplige, ciiiei-geiici' takes jilaee 
very soon, generally witliiii an hour. I»y walehing lor this 
indication, the emergence can be observed, without unduly 
prolonged watching, or futile watching wlieii no emergence, 
is due to take place. 

Whilst inflation i.s taking place, the pupa fre<pi(,ait ly 

* Proctjodiriga South London Rntornolfjyical Socii'ty, 1U02, p. 2i! 
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moves the abdominal segments, in some cases possibly t<i 
assist the abdominal contents to accommodate themselvev 
to the expansion that is taking place. In, others the pujta 
is throughout quiescent. 

Emergence begins by the rupture of the pupa case, and 
the gradual emergence of the moth seems to involve 
strenuous exertion, and the abdomen is obviously makioir 
the same vermicular movements that a larva does when 
walking. When the moth has emerged a certain distance, 
about 8 mm. in the case of Triplmena fimbria and about 
0 mm. with Agrofis contes, it becomes suddenly absolutely 
still, in wluit I may call tlie ti'iar)gular or akimbo attitndt' 
because the first two pairs of legs have so far left the pu])a 
case that the femur atid tibia with the body of the inseci 
make a triangle, the ti bio- femoral articulation being held 
away from the side of the insect; each of these four legs 
therefore forms a triangle, with a somewhat grotesque 
effect. .Almost at the same time, a globule of duid begin, s 
to appear at the muutli at the base of the labial paliii. 
which are completely dc^flexcd. As the proper use of this 
fluid is impossible under the cojiditioiis of the observation, 
it gradually acciniiMlates till a cmi.siderable drop is formed, 
the pupa lying on its bad:, so that in almost every case tlie 
drop could no longer maintain its position and rolled off, 
aiul a second one begins to form; in one or two case.s a 
third and even a fourth dro]> appeared. It .seemed that 
the surface of the motli could Jiot be wetted by tlui fluid, 
which consequently apj^carod as a spherical drop, a sphen* 
broken onlv. of course, at the point at which it was being 
added to by the moutii. 8uch a druj), of course, easily fell 
off, later nr earlier, according to whether the pupa was 
exactly oji it.s back or leant a little to one side. 

The ('morgeins' to the angular |)Ositioii occupies a little 
over a minute. The angular po.sition is maintained usually 
for something over a minute; in a specimen of T. fimbria 
it was seventy .seconds, in one of A. comta it extended to 
si.\ and a half minutes tliese are about the extreme valne.s. 
During this period, in normal ciicn instances, no doubt the 
fluid is soaking into and sofuming tlie front of tlie cocoon. 
At the end of tlie period, in my examples, the moths sud- 
denly completed their emergence with a rush and ipiickly 
made for a position for expansion ; it was obvious that all 
the effort for getting out of the pupa case had taken place 
iu the first period, though the moth was still three-fourths 



Oocof))? Softening in some Agrodds. 4:^7 

within it, anti that all its ortovts wove now avnilnlih' for 
hroaking through the cocoon- a labour that niv oxainplos 
hatl not to undertake. It is to l)e regretted that 1 c(Mi- 
eeiitrated niv attention so much t>ti tlie moelumical part 
of the process and neglected to luala^ any chemical examina- 
tion of the fluid, which must, however, have heeii verv 
jun-fiinetoiT. No doubt a coiisiderahlo amount of tlie Iluili 
might be collected, if preparations wore made for doiim so. 
the iiuaterial being a' good supply of pujiue of. .sav. T. fimbria 
and Agrods pronuha, whieli can easily l)e obtained in 
(j 11 antitv. 

We have long known of the eoeoon-sofrt'ning fluids of 
:^atnrniids and Cenirid,s. and I have reported a siniilur fluid 
ns used by sawflies {Trlc]do.sonia tibialc): tln'O' are i>roh- 
abiy other records, so that jio doulit if ob.ser\ ations were 
made it would prove to be a very freipieiit circmiislanct'. 
T have not, however, been able find any ol).H('rva lions 
reported cxcepl. those on Satiirniids and Cenirids. and 
certain Lasiocainpids and Limacodids nienfioin^d bv Mr. 
I^atter. 1 may say that in many sjiccinnms of 
lanesfris n.]\d Limacodes lesfv.do I ba\‘e reared, i liav<' seen no 
indication of a softening fluid, the lid of the cocoon lieing 
broken off by pressure from nitliin at a s]>eeialK j)rovidnd 
hiittle line, and started in Limacodr.K liv a sliarp [uipal point . 

In 1808 Tronvelot. in the Anunican Naturalist, vol. i. 
j). Ill, recorded that the softening of the cocomi by the 
secretion of a fluid by the niofh about to ('nungn' was. in tlu“ 
case of Tehia pohjphemus. marked by a distinct patisf* in tln‘ 
Tivoveiueiits of the motli betweem the breaking of tlu' 
chrysalis and tlie rupture of tlic cocoon for iMncrgence. a 
paii.se/during which the softening fluid has time to act on 
the adhesive material of the cocoon. 

In the case of Actias //oia. Packard (Anieiii'an Nalural- 
ist. vol. xii, p. 1179.1870). described the coeoon-breakiu'." 
which, it would appear, was in active u.se by tlie molli 
from the moment of rupturing the pupa case, fill th<' moth 
broke through the cocooti, no })ause. occurring. 

Kettlewell recorded precisely similar observations in 19(i7 
(Journal Ilombay Nat. Hi.st, Soc.. xvii. ]). oil) on AdiaH 
sek}ie, and on Anikeraea roylci and Caligula simla. 

In Mr. Latter’s papers in oiir Tran-sactions for 189:1 and 
1895, on the emergence of D. vinula fnun its eoeooii, tlie 
only definite reference to this point is in 1895, p. 499, 
where it appears that the insect is active during the wliole 
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process of emergence ; there is no resting period, the move- 
ments being with two objects, to “ compress the contents 
of the body and expel drops of potassium hydroxide fnitn 
the mouth” and “constitute the strokes made by tho 
la])jal prongs against the cocoon wall.” 

Tn looking through Mr. Latter's papers and my own on 
fI//bocfi?np{i milkntseri (Entomologist, 1890, p. 91) and 
on Ckrtira ( l<ln tom olo gist, 1892, p. 302), I conclude that 
there really is no resting stage in Cerura. 

In Ih/bocampa the moth is active all the time in cutting 
out the lid \vitli its “sardine oi^ener,” the cutting bein^^ 
facilitated by the softening fluid that is guided into the 
trac-k by the opener. 

Li (Jernra the moth is active in smearing the fluid over 
the [)mper area of tlie cocoon. 

There is one fact in the emergence of Centra, thongh 
this is hardly rel<ivant to the j)rese]it paper, tliat convinces 
mo tliat the moth docs not produce any effect on the cocooii 
with the labial ju'ongs tliat Mr, Latter so carefully describes 
ami figures, and that is tliat the opening by which Ccruru 
emerges from its cocoon is a very irregular fracture, often 
in several pieces, and not alike in any two instances. Were 
tlie prongs in aiU' way cutting or disruptive implements the 
lid would be of regular form and uniform in all cases, as. 
in fact, the lid in Hybocampn is, 

Tlie prongs are, as Mr. Latter recognises, to keep the 
“shield ” in position during the movements of the moth- • 
a function that would be in danger of failing wore they also 
use<l in tearing the cocoon. 

The movements of the iiiotfi are. I think, eutiielv 
directed to distributing tlie fluid properlv; aiiy assistance 
they give to the expression of it is, so to speak, accidental. 
I have reared a good many Cerura in the last few years, 
and my observations on them quite confirm this view of 
the mechanics of the escape from the cocoon. 

(So far as I have been able to find any published notes on 
the subject, the only observation of a rest being taken 
between breaking the pupa shell and quitting tlie cocoon is 
that by Trouvelot on Tc/m polypJiemm, but one supposes it 
must also take place in such cases as in species of Salurniu 
like S. pyri, S. varpini, etc., that have a specially prepared 
exit ; which, indeed, also exi.sts in such species as Antheraen 
pemyi and A, yamtmai, although the undisturbed cocoon 
shows no indication of it. 
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The interval, then, that occurs in llu'se Noctuids duriiij; 
which the moth lies absolutely inert, is ratlier unusual than 
otherwise. The triangular or akimbo attitude has not Iven 
noticed in other cases of cocoon softeninu'. 

The elbows (or knees) must pi'css against the sides of 
the cocoon, and so maintain the head of the nudh against 
the end of the cocoon, so that the fluid at once comes in 
contact with it. On the softening having taken place and 
the moth resuming its efforts to escajun these angular )n- 0 ' 
jcctions must give effective points d'appui for the necessary 
forward efforts. 

I add some notes of the actual observations ; 

Agroiis comes, June Tl, 1919. at 8 p,m. ((1..M.T.). Found 
a pupa lying, as it happened. oi\ its l>ack. with the imago 
so far emerged that the top of the fro!it pi('Ce of the ])iipa 
reached only to the base of the femur of the first ]iair t>f 
legs, the femora and tibiae of the first and secoinl pair of 
legs projecting angularl\% the tarsi being still t'overed within 
the pupa case, giving, from the tihioTeinoral joints standing 
away from the pupa, a rather unusual aspect. On llie 
face of tlie moth \vas a globule of clear fluid. In a few 
ininute.s this fell off, then a rather larger globnh* a])|)ea?vd 
during a few minutes; this also fell oil, and the insret still 
lay motionless. A trace of fluid again apjieared. Tlien, 
suddenly, by a few active movements the [mpal ease was 
left and a rapid rush was made, but brmiuht to a standstill 
almost at once, a place suitable for expanding the wines 
being found; tliis occurred about 8.15. 

A. comes spins a, loose cocoon underground; it seems a 
reasonable livpothesis to suppose, that at the stage ifl. 
emergence observed the cocoon would make some inipt'di- 
luent to further advance, and the fluid was intended to 
soften the cocoon nr the earth in whieli it laid. Ihe fliiitl 
appeared to conic from somewhere close to the basi's of the 
labial palpi; certainly it had nothing to <lo with llie jiro- 
boscis, which still lay, as in the pupa, straight down iii 
front, its extremity still in the ])upa case; the iabial palpi 
were also deflexed, so as to be. as in the pupa, straight 
down in front (i, e. along tlie venter). 

Tri'phaena fimbrh, June 15. 1919. 

9.10. p.m. (031. T.). A pupa that was normal -0 
mimites ago has the abdominal s<‘gmeiits 
atretclied. 
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10.3. KmiM'f^ed to “trianjinlar poBition in about, 

s('<’oii(Ib. is ahrjut (S nini. out of the pupa cfisf. 
pupaiOiO moth ojuloi'siini. Fliiiil atonco beiian 
to n)i))oar. 

]O,0. (Oolrni'. of fluid is about ti) mm. in <iiiimeivr, 
p(mit of oiiLi,itt above bases of labial pal])i. ^Ylm■l] 
are deHexed. ])niiitin.!Ji; difoetly baclcNvaid (tit- 
ward, s ])o,sterioi' extrcuuitv). 

10.7. Havinii been ([uito motionless, eiiier<^eiiee is 

aiino.st sudden! V completed, taking only a few 
seconds, the dio]i of fluid falls off, and the molli 
ruslies. almost tvildly at first, to find a reBtin^ 
place for expimsiou. Naturally, of ronrse, tin- 
fluid would lia.ve been absorbed by the cocoon, 
and the moth would have had afurtlier coiisider- 
ahle eflort to pet throuph the cocoon and any 
superineunibent material. 

1 may abhri'^iate several oilier records. 

T. fviibiln. dune 17. 

10. b, lid p.iii, ((h.M.T.). Freaks pupa shell. 

lO.O.th). hluid app<''ar,s, 

10.7. (h Ib'aehes anpular position, fluid rapidly in- 

cnnisitip. 

lipS.n, Vei'v lariie plobule of fluid. 

Id.8.!0. lllohnie falls ns mofli ru.shes out. 


T. flifihi'la. June 18. 

9.11.0 p.ni. ((h.M.T.). Repins emorpeuee. 

O-i'i.Jo. Kluiil 1 null, in diameter. 

!).l 1.0, Kill id 'J.b tnni. in diameler, 

i),l 1.15. Moves forward a little and then stops. 

!).15.0. Fluid di'o}).<, 

9.15.30. Completes emerpence. 

T.jlmhrin, June 13, 

10.'28.0 ]),m, lias Ituist ])upa and protrude.s about 
10 mm. The moth lies quiet, with all tarsi 
still witliiu ]iupa, A plobulc of fluid appear.s 
on face. 

1(1.31.0. Moth completes emerg'ence. 
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T. fmbria, Juno 17. 

7.30 (O.M.T.). FtHind a ])U]in w itli aliOoiuinnl soifiiients 

ox’tomlnl . 

8.12. Be^an tn aiuori^o. and in 8(') seconds (1.2n) 

8.13.20, it reached anunlar sta<ie and heoaine (juitc 
quiescent, fluid exudin}> from base nl' laliial 
]>alpi. 

8.10.40. (Ilohule lar^e. inotli lii'eanie active and loft 
])npa case \\\ a fe\s’ .‘seconds. 

Ageotis comes. June 2d, 

0.10. p.m. (tl.M.T.), A piqui has abdominal seeinent.s 
extended. 

9.50. Ill the course of about 2j() si'coiuls. forced itsidf 
out of the j)iipa aliout d mm. witli' libio- 
fenioral joints of Ib'st and second jiairsof le|j:s 
jU'ojeetinif in trian<iular manner, and at once 
a ;j,]obule of fluid b{\”:an to exude from mouth, 
the moth Ikmiuj: absoluteb' (piii'.scent, .and was 
of sonic .size at the end of two minutes. 

9.54. The. globule is about l.d mm. in diamet('r. in 
anotlier half-nilnutie tin' ninth became siid- 
denlv aeti VO and rajmlly eonipleted enierLieiice, 
the di'ojj falliiiu' a wav at 9. .d 1.3(1. 


//. comes. .Tune 17. 

.10.20.20. ]).m. (d.M.T.). Hreak.s piqia. 

H).21.20. Ileaches anLiidar ])osition. and (luid a))pearin<:;. 

10.22. (dmsiderabie yloliule. 

10.23. -50. (llobule falls oil. 

10.21.10, 8nial! drop of iliiid. 

10.25.5. liuslies out. palpi !id])r(‘ssed hackward.s. 

antennae bemailh wines. 


/I. comes . June 17. 

0.40.5. p.m. ((I.M.T.), Breaks pupa. 
9.17.5. Fluid appears. 

9.17.20. Ileaclies restiiiir position. 
9.49.0. Rushes out. 
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A. coines, June 17. 

9.59.50. p.m. ((I.M.T.). "negins to move. 

10.0. 10. Iji aogiilar attitude with fluid. 

10.1.30. Large globule. 

10.2.30. Globule falls. 

10. 2.. 5(0 Small globule appears. 

10.3.10. Considerable globule. 

10,4.20. Large globule. 

10.5.10. Tlushe.s out. 

A. comes, June 18. 

8.21. |).Tn. (C.3T.T.). Pupa breaks. 

S.22.10. Angulat' pu.siiion attained and fluid begins t<i 
appear, 

8.23.0. Considerable globule. 

8.21. n. Large globule. 

8.25.20. Globnle falls off when (piite 2 nini. in diameter. 
8.2(1.30. Fresh globule forming. 

8.28.20. Globule falls off w'hen nearly 2 mm. in 

diameter. 

8.28.50. Small fresh globule (3rd) falls off a.s the moth 

makes the usual rush. Idle Avild ni.sh is more 
iinpres.sive afte.r the first slow laborious 
emergence, and then the prolonged 
(jiiieseenee. 

T made .some observations also on Triphaeno jacflitno. 
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XVIII. Nofes on Lycaona alcon F., as roared in 1918--1010. 

By T/A. CirAPMAX, M.D., F.H.S. 

[Ro.a,cl Novomhor 51 li, 1019.] 

Plates XXrTI-XXYllI. ‘ 

My observations on the early stairos of Lyeaena alcon F., 
in 1917-11)18, ending with the oinergenee of a ^ imago on 
Ang. 2, 1918, are reported In IMonsienr Oborthur. in the 
Kith volume of tlic “fetudes de Ldpido])! erologie ( ’ompareed' 
and referred to in the Proceedings of tiie Entomological 
Society of London, 1918, p. civ. 

Monsieur Olierthiir sent me larvae of L. (li('O)i again in 
the autumn of 1918, and iny observations on tiu'se are 
similar to those of the preceding year, but 1 have added 
an item or two. 1 have espeeiallv secured figun's bv Mr. 
E. C. Knight of the fulhgrown larva and ]nii)a (PI. XX 1 i 1 ). 
Mr. Knight’s tigiires are remarkably good, though llnw* of 
the larva do not suggest so strojigly. ns a close examination of 
the living larva does, that the fat-l)odio.s are really the basis 
of the appearance of tlte larva and lead to the <lorsal vessel 
n])pcaring as a dark line down the back, a line in w]t!(di 
really nothing is to be seeji but tlie darkne.'^s dtie to its 
being overshadoNved by (lie tissues Ix’side it, making it 
an unoccupied chasm. It varies in wiilth with the regular 
pulsations, and the figure show.s a .spot nlieu' it is rather 
wider as the pulsation passes along. 1 nls«) succeeded in 
obtaining the larval skins cast (m pupation, and one of 
tliese. obtained immediately it was east, is not altogether 
a failure in mounting; the others were less successful. J 
was very glad to obtain these, as it enables me to show 
photographs proving that tlic head and jirothoiacic plate 
of the full-grown larva are identical with those of tlie small 
third instar larva that is carried into the ants’ nests. 
However much any one may be willing tr) accept my w'ord 
for this most remarkable circumstama*. in the life-history 
of a Tjepidopteron , it is mucli more satisfaidorv to liave 
actual demonstration submit ted. 

I had six nests of Myrmica, four of which were M. 

TRANS. ENT. POC. LOND. 1919.— TARTS 111, IV. (dEC.) 
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seahrinoflis and two M. laevinodis. Several of these woiv' 
poor in quantity of brood and in other respects, but all 
accepted tlie larvae of L. ((Icon given tbcni in SeptenibfM-. 
On Se])t. 13 they are iioted as all grown and looking well, 
Oji Oct. 13 No, 1 nest (.1/. had practicallv iki 

brood, but four L. (ikon larvae. One of these was removcil 
to nest 2. a newly takej\ nest of M. scahnnodis, with p]ent\' of 
Iji'ood, this transferred larva soon disappeared, and tlie 
nest was u.sed to .snjiply No. 1 ^^'ith ant brood, and in flic 
result twf) L. akon in No. 1 reached maturity. 

No, 3 nest, M. laevinodl.s, liad foui‘ L. olcon, one was given 
to iie.st 1 (also .1/. taevifmdis], but disappeared. No. 4 nesi 
was afterwar(].s used to supply No. 3 with ant brood, and 
one fj. (drnn larva matured in No. 3. 

Nos. 3 and 0 were .small Jiests witlunit much brood, eaeh 
contained L. nkon larvae. 8o late as Dec. IG No. 5 had (me 
L. (ikon and No. G had four. On Jan. 18, 1911). No. G had 
three //. rt/c^mbiit hardly any brood, and No. 5 had by some 
oversight been allowed to get too dry and contained neitliei 
fj. (ikon jior ant brood, and the ant.s crowded round water as 
soon a.s supplied to them. Tt was a small nest, both as to 
tin; nest itself and the ants contained in it, and probably 
dri(‘d up too easily. 

On hVb. 23 a, larva, iji nest tl was found dead, and later 
the otlier.s disappeared, probably from iii.sufficiency of ani 
broo({. thougdi some was supplied from nest 2. 

In the autumn the L. akon larvae appear to suck tlie 
jiiice.s of the ant larvae, and the collapsed remaiii.s are 
found on the middeirs, Tlie L. akon increase in size and 
liecoine several millimetres longer, but during the winter 
they dwindle again to nearly tlic size at wdiich they entered 
the nest, and tlie hii'va in nest 3 tliat finally pupated, Init 
not satisfactorily, was so small at the end of winter that 
1 tiiought it could not come round. 

in the spring the L. akon eat the ant larvae, holding 1 hem 
lietweeu the head and the front of the forward abdominal 
.segments, the necessary curvature being in tlie thoracic 
segments. 

In the spring no collapsed ant larvae are found, nor did 
I find anv frass containing ant remains, but my search 
wa.s probably defective, as the middens (the glasses on 
wlticli 1 gave tliem honey) w'ere ahvays very wet from 
deliquescence of honey, and full of remain.s of flies, earwigs 
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and other food provided, presentiii<r a ,ijreat ditliculty to 
etfeetive examination, that 1 failed adecjiiatelv to face. 

May 5. — There survive to-day tlucc L. dean larvae, two in 
iiost i {M. scabrinodis) and one in nest 3 (d/. 

Those in nest 1 are a larva (1) now about 7 nun. hniji’ and the 
other (2) still to all appearance of onlv wintering size. Tlie 
one (3) in nest 3 looks rather starvelinji. but is alwavs 
picked up and carried off by the ants when davli^^lit is let 
into the nest. 

May 10.— -The L, aieon have iiiown. Tn m'st 1 No. 1 is 
now fully 0 mm. lonjf and stout in pro|)ortion. murli ])aler 
in colour, light rose or flesh colour. No. 2 is onlv o min., 
but looks stouter and paler and is to all appearance doing 
v;ell. No. 3 (in iie.st 3) is about (i nun. long and look.s 
thriving, and contra,sts with the starveling it was .some 
two or three weeks ago. Since this inontli came in. it 
has been possible to get varied food for the ants. Iliiss, 
small Tipulids, etc., but the increased activity of tlii> ants, 
their larvae, and the whole nest, is pro}ial)ly seasonal 
rather than dietetic, though the latter is no (hndot es.senlial 
in view of the spring awalcening. The ant larvae grow 
verv markedly, and eggs are more or less jilentifiil in nests 
with queens. 

May 25. -No. 1 is now' very fat, all lait 10 nun. long. 
No. 2 is growing' well, about G'5 niui. long. Nf). 3 lias 
grown very well, nearly 7 mm. long. There are in nest 1 
some worker ant piijrae. 

May 30. - No. 1 is 10 mm. long and ah'out 2'5 thick. 
No. 2, 8 ium. and 2 mm. thick. No. I is very pahg not 
whitish, .but very whitey pink. No. 2 is darker, about a 
llesh-colour. No, 1 is therefojc about twice the bulk of 
No. 2. An ant is about -1 nun. long aiwl averages jieiiiajis 
O'O mm. thick. The respective bulks wmild be: No. I. 
62_c,mm.; No. 2, 32 c.nim,; an ant 1‘5 (•..nun, Yet the 
ants manage to move the larvae abriiit. No. 3 is 0 nun. 
long bv about 2-3 acros.s, not of quite' so ]>ale a. tone a.s 
No." 1 

'.riie aut larvae iu nest 3 have been dw indling in numbers 
of late, and yesterday 1 gave then) niou' Ffoni atiolher 
nest; there can be litthMloubt that the L. akun larva mu.st 
actually eat them. 

June 0. No, 1 L. (.dcon verv ])ale. 11 jnni. long. No. 2 
seen on examining nest to liavehalf a laro'a (or ratlier less) 
held between its head and forward abdoJiiinal segments, 
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the head being depressed by bending of thorax. In a. fuv, 
miiuites, no doubt owing to disturbance, the larva straiglu. 
ened itself and the small size of the remains of ant larvu 
was evident; the nest eontainecl only full-grown larvae and 
pupae. 

June 12.— No. 3 L, aiem^ figured X 4 by Mr. Knight 
(PI. XXlll). It looked 11 or 12 mm. in ne.st, biitis l-tiniii. 
when out of ne,st and measure can be put against it. It ha.s 
a blnek ])ateli beneath mesothorax, so it is supposed all is not 
well with it. The im.st is now a rather dirty one. 'Whibt 
having his ijoilrait taken the larva .showed an aetivitv 
nuieli beyond ^^ hat ojie expected from its quiet .sedentary 
altitude in the nest, ajid wliilst out of the nesb, must liave 
walk(‘d a good Jiiany feet. 

Jinn; 12.--Lookj]ig itito ne.st 1 at 0 p.m, (G.M.T.) tliis 
evening, larva No. 2 wa.s .seen resting on the floor of iiii> 
ne.st, witli hi.s he, ad UTiil two fir,st .segment.^ rai.sod and lii.s 
head advanced forwards (sphinx attitude), ami an ajit. 
also with her front raised, had her mouth and that of tlie 
L. alcon in contact, iiuckily 1 had a Icms in hand and 

wa. s able to sciiitini.se them for ten nr twelve seconds. 

whcMi tlie ]U'ocu\ss ojided, the ant goiitg off and the larva 
drop])ing his front segnieiit.s to the floor of the ne.st. I 
directed attentioji .specially to tlie adjacent jnoutlis, and 
so failed to note precisely the altitude by which the Iiead 
of the ant was rai.sed. 1 was looking down on the to]>.s 
of both the heads, anal the movements of tdic mouth parts 
touching each, other were unquestionably tliose of food 
being passed from the ant to llie larva, viz. slight to and 
fro movements from one to tlie other, with aiijuvant 
movements, or a.spects of movement, of the 

maxillae, ete. It is diflicidt to deseribe this simply or at 

all, considering liow sliort a time for observation was 
allowed, but the Inuids being in a plane on wliich one 
looked down at right angles, and the two heads being 
just far enough a pail to show the mouth parts of both 
projoclod between them, their movements as ob.served 
could cleuiiy only be tho.se of food passing from one 
to the otlior, 1 feel, however, that the mure I try to 
elaborate the account of wliat I saw, the less I shall probiil.il\' 
convoy to any one else the certainty that I iminediately 
felt that the ant was feeding the L. (dron larva. 

Juno 15.- -L. alcon No. 3 shows a slight enlargement of 
pi-otkorax, whether as preparation for pupation or 
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ill councctioii with bUick patch uncortniii. L. nlom Nn. 1 
shows very nunkcdly about aiul below spiraculor reui(tu 
(he “fat-bodies” with their rounded convolutions atul 
sulci between, fdlcd ^Yith clear Iluid, not at all unlike 
cerebral convolutions. 

June 16. — No. 2 eaJi hardly bo called smaller than No. 1. 
Vet in colour No. I is almost yellow , a ])ale sandy colour, 
whilst No. 2 is still pink, a warm jlesli cidonr. 

Shortly after last entry, on looking into the ni'sts. No. 2 
was seen to have the remains of an ant larva in the ii.sua! 
posititm, the front segments curled vejilrallv so as to 
briiyj; them round the small remains of tlie ant larva, held 
bv this curvature and between the protliorax (aiul liead) 
and the 3rd and Ith abdomimd se;4iurnts. In uo case has 
the larva gone on eatij\g when exp<ts(‘d to the light. 

No. 3 seems to have mesothorax rather swollen. 

Jime 16. — Third note, later, 4.30 j>,ni. (ti.M.T.). .No. 3 
L. alcon is found to be letliargic and motionh'ss. the 1 horacle 
segments are eJilarged, moie ijj hnujth than ihiekness. 
there is a slight waist at 1st abl. The abdominal segnieiit.s 
are still thicker than the tlioiacie. The l)lack niark.s 
remain as noted, i.c. not ('Xteuding in any wav. Tlu‘ 
larva is obviou.sly near pupation, so is placed aloii(' in a 
separate vessel to try to seeuio east skin. Whether the 
black marks w’ill prevent due pupiation remains to ht' seen. 

June 18, — No, 3 found this morning to have juijKiti'ib 
the skin is ca.st, but the black mark seejns to have been 
r(*nioved only by some tearing (ni 1^1 h'g pi'ohablv), and 
some bleeding had occurred, and the jmjia looks slinudv, 
so will probaldv not maturin 

No. 1 Avas la.st Jiight away from brooil. with a few ants 
in attendance, and protliorax looked swollen. This 
morning, lengthening of thorax ami appearance of waist 
shows preparation of pupal moult . 

June 19.- --No. 1 is laid up for pupation. <juit(‘ lethaigic. 

No. 2 is measured to-day, over M inin,, not ipiit<‘ 13; 
moving too much to be (piite precise: is still pink, though 
pale, not yellowish like Nos. 1 and 3 w hen full grow ii. 

June 20. — 7 a.m. No. 1 has just pupated. No. 3 pupa, 
apparently alive, but diseoloured in jilaees. 

Nhj. 2 seems larger and fattej' and rather paler; is a little 
away from brood. 

June 22. — No. 2 lies awaiy from lu'ood, lethargic. m(“.s(j- 
thorax a little enlarged, 1st ami 2nd abl, foim a slight 
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waist, several ants keep running over it, pale, hardly to 
be called pijik. 

June ‘25.-'12,l p.m. (G.M.T,)^ No. 2 has just pupated. 

July 4. — No. 2 pupa figured by Mr. Knight, 

Mr. Powell tells me that he has succeeded in finding throe 
larvae of L. akon in nests of Myrmica scabrinodis, but mg 
in the nests of other ants that he explored. One found on 
June 12 was about 7 mm. Imig. Two found on June 30 
were 13 mm. 

These larvae were clearly not so advanced as mine kepi 
indoors, which are, however, three weeks in advanee of 
the previous year- - a dift’ereiiec to be attributed to the 
fact tliat the clerk of the weather sent us July and Aiigii.si 
instead of May and June. This, of course, affected the 
temperature of my room, t hough probably not that of ihe 
ants’ nests in the wild, brood and larvae being earned hv 
the ants to shallower or decjjcr apadinents as might he 
necessary to secure a desired temperature. 

July 19. — Nck 1 L. (ikvti has quite matured in pupa, and 
seems to have been ready to emerge for the last two davs. 
certain dark marks on the pupa that appeared shortb- 
after change junbably cause some adhesions previmting 
ennu'genee. 

No. 2 ha.s black eyes and tl)ic.kened wings, but as vet 
no coloration. 

July 21.- - 9 a.m. {G.M.T.}. Ntn 2. a^L. akon emerged. 


Explanation of Pi.atfs XXllh-XXVUI. 


LijUKtuL akon F. 

Plate XXtTT, fig. 1. Lateral view of full-grown larva X 4. 

Fig. 'L Dorsal view' of full-grown larva x 4, 

If tlicse are compared witl\ the liguros on PI. D1 of the l(3lli vd, 
of the “ Etucl(« deliepidopterologieCotiqmree,” \v]iic'li.sho\vtli<> lai va 
at a much younger stage, practically that at which it leaves the 
gentian, the great difference in colour due to the extension of the 
skin, in or immediately beneath w hieli the colour resides, is obvious. 
Ill the full-grown larva the skin is so stretched and the colour diluted 
by C'Dvering the larger area, that retains only a faint pink tinge 
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aver the underlying fat-bodies, or the colour may be pratticallv 

evanescent. 

figs. 3, 4, 5. Lateral, dorsal and ventral views of pupa x 4. 

Plate XXIV, fig- 1. Skin cast at pupation (of Xo. 2 larva) x (5. 

Fig. 2. Skin of larva on entry to ants’ nests X 6, /. e. same 
magnification aa fig. 1 . 

Plate XXV. Honey-gland in skin shown in Plate XXIV, fig. 1 
X 240, The hair-bases and lenticles tliat crowd round it in iig. 2 
are here seen well spread. Various details of the gland itself arc 
well seen ; the four circles, seen in all honey-glands of l^yc-aenids 
oxainincd, are very evident; whatever their previse function in the 
gland, they seem to represent the foui' dorsal hairs of each abdo- 
mlnal segment (1st to 7th), hero replaced by the honey-gland. 
Other smaller circles arc also shown. 

Plate XXyi, fig. 1, Head and protlioraeic plate of skin in 
Plate XX TV, fig- 1 X 3.5. 

Fig. 2. Head and plate of skin sliown on Plate X.\l\x tig. 2 :< 3.7- 

Plate XXVll. Head and ])i'olhoraeic ])1ate of another .'^kiti eii.st 
at jnipation. 

The object of these photogiaplis is to slow tliat tlu' full-grown 
larva is in the same inslar as the small thir’d iiistar larva tliat enths 
the ants’ nest. Though the skin is stretelu-d and lh(‘ hairs and 
k-nticles arc more widely apart tliey are of the same size in the 
large and in the small larva, but tlie (Imnonslratitin depends imire 
particularly on the head and prothoraeie plati' being of the wuiie 
size and structure in the large as in thi* small larva. 

Plate XXVIll, fig. 1. Skin of 4tli stage larva llguml Plate (', 
Kase. XVI, “ Etudes dc lA'pidopterologie ('om]iaive. 20. Tiiis 
rare and aberrant specimen is I'eferred to in the following pajier on 
/-. eifphcmm (p, 455). In order to show the small < lutilx'd hairs 
there referred to, I reimninted tlic sjK'cimen in Canada halsain, 
not too successfully, hut the hairs notrd aiv sliowii in tig, 2 too. 
The arrow pointing towards head is in middle dorsal line of lirst 
abdoniinai segment, and the cross in centre of spiracle of same 
segment. 
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XIX. Conh'ibiidotis (o (he JJfe H kiorij of Lycaena cup)i»‘iiuu 
Ilb. By T. A. Chapman, M.l)., F.R.S. 

[Read Xov ember Gth, 1919.] 

Bratrs XXIX-XXXVI. 

Mon'Sirur OnKpTHUii lias coiitiiiuecl to pui-sue the invest 
tiiiM of the 3lyi'inicic()]e .species of Lycaena with the aidoiii 
iiiul cnt]iu.':^ia.sin which \m‘. all ailivilre, but which in no wav 
.surjnise.s us. .since tli(\y ai'e al\vay,s forthcoininjf for anv 
Lephlopterniogical research. In 1018 the observations on 
L. akoa were followed Uji, and in 1019, X. eiiphemtii lias 
taken the fi’ont place, in the work in hand. In both specie.s 
l\lr. Powell ha.s been most active and successful, especially 
this summer in the case of L. cuphenniH', by a combination 
of hard work, and a e('nius for understanding and following: 
iqj,llic ilelails of the life histories of Lepidoptera, we have 
a complete view of the economy of L. mphenmn’, thougli, 
of course, there is s1ill room for fiirllier observations. 
Mr. j^nvell began t he eanipaign by finding a. newly emerged 
L. eitphcnms over an ants’ nest, and oti examining the 
upper poition of the nest found an empty pupa case. 
Thi.s case is olivioiisly one of a Lycaena, and as L, arion and 
L. ahtii arc practleally ruled out, it must be the ca.se nf 
L. caphemn.'i. Fur ail jiractical pur[)oses, the proof is almost 
complete that it is tliat of the imago found. The ant.s' 
nest was that of Myrniica ruginodis. Thereafter, in faei' 
of various practical difliculties, he obtained eggs and larvai* 
in four ditfereiit .stages. 1 have to thanl; M. Oberthiir and 
Mr. Powell ino.sl lunirtilv for sending me. material by which 
I have been able to follow up the history of the larva 
during the peilod of its pre-ant existence, and further to 
place larvae iii the nests of ants and observe their life 
therein. I will relate my own observations as though thev 
were original, as simplifyijig the narrative; but ahno.st 
everything I observed was at the same time or earlier 
tiotcd by Mr. Powell. Mr. Powell made one observation, 
viz. that of I he ants carr\'iT)g in the larva of L. euphciiins 
to the nest with the. same ceremonial that obtains in the 
case of L. an'on. My specimens failed to afford me Ibis 
TRANS. RNT. SOC. LONi). 1919.— PARTS ill, IV. (dRC.) 
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pleasure, though I devoted some time to detect im; It. 
Probably it occurs less easily in the case of ants in small 
artificial nests, and the ants and the larva of /.. c/zpAcwn/s 
are certainly much more aj^athetic towards each other 
than is the case with either L. avion or L. akon, and L. 
euj>hemus is decidedly more active than either of the otliers, 
and not improbably finds its own way into the ants’ nest 
in many cases. 

The egg of L. eu'phemus is laid on one of tlie bracts 
at the base of the fiow^er in the flower-head of SangaisorlH 
olficinalis; the side of the egg is towards the. axis of the 
{iower-head, and the vertical axis of tiie egg is often at right 
angles to that of the flower-head. Oviposition takes jflacc 
whilst the flower-buds have still some growing to do, so 
that the butterfly can push between them into the flower- 
head to reach the bracts inside. Later, the flower-biuls 
grow, and the egg, and after, the larva, is <jiute imprisoned 
until it prepares a way out, for finally leaving the plant. 

The egg is almost of the usual Liptena ,sha])e. much 
that of a cheese, but at first glance seems very difl'eront. 
This is due to the top, whicli iji tyiucal Lveuenas is nearly 
flat and has an elaborate network of adventitious white 
material, but is, here, without the white materia] and is raised 
in a slight areh. The sides have the usual white network, 
and the top has a network without the adventitious white 
material. It is {)*fl mm. wide and Olio mm. high. 

The larva lives inside the solid flower-lunu! in its 1st, 
2nd and 3rd instars. In the 3rd instar it com]iletes tin*, 
eating out of a space, very usual} v bv s(:oo])iiig out i>ne 
side of the axis of the flower-head lather above the middle, 
but not unfrequently without invading the central stem 
and even at various angles to it. In doing this it cuts 
several flowers {or fruits) free from the stem, so that one 
at least is easily pushed out when the larva wants to 
escape. The larva, full-growji in its 3rd instar and pictty 
well 4*0 mm, long, fills this excavated space, and therii 
undergoes its third moult. This takes jflace in a?i e.xtni- 
ordiiiary marmer, one to which I iaiow no parallel, citlicr 
in Lycaenids, or in any other Lepidopteron whose rnoult- 
ings I have observed. Opened at the right moment, the 
cavity contains the larva of a very cniions pallid asjiect, 
and it is seen that the larva has loosened itself from llu*. 
skin to be cast, and that the tracheae can be seen through 
it, drawer! out for about a third of the width of a segment. 
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and that the pallid appearance is due to air between the 
efiete and the new skin. 

When I first saw such a larva, I said this larva tried to 
moult, but failed and died before it had made much pro- 
gress. Some twenty-four hours after— and I believe, 
usually, after a longer period, but the point could not be 
tested with the amount of material I had, whose destruction 
I feared to risk — the moult is completed, the larva creeps 
out, hardly disturbing the seedpod pushed aside to allow 
of its escape. It is now ready to leave the plant in order 
to meet with ants. On examining the head that is left, 
the cavity is seen to be lined with the cast skin, which 
can, with some care, be removed in the form of a complete 
skin fully distended ; not quite complete, however, as the 
larva escaped from it by pusliing off the head and a portion 
of the prothorax, which are apt to be lost in looking for 
the cavity containing the skin, 

A good many Lycaemiae leave their first cast skins 
fully distended, and some even a later one, but the process 
of freeing itself from the skin, and to a slight degree begin- 
ning the moult and then resting for a day or two, as L. 
eupJmnus does, is a puzzling novelty. 

Is it a rest in order to await suitable weather for advem 
taring on a new world ? fs it foregone, if conditions are 
quite suitable when the process is begun ? Possibly Mr. 
Powell may have some details tlirowing light on the 
meaning of this most unusual habit. 

In the 2nd, 3nl and 4th instars the larva is of red or 
red -brown colour closely j Hatching the colour of the flower- 
heads of the iimKjuimha. In the 2nd and 3rd in.staTs the 
armature is of simple liairs with some leiiticles. In the 
4th stage the hairs are reduced to a series on each side of 
the dorsum and a lateral series below the spiracles, one or 
two to a segment; these hairs arc O’G mm. long, below the 
lateral flange there arc more numerous and sJiorter iiairs. 
The hairs that were (comparatively) so numerous in the 
previous instars are re[)]aced by stellate hair-bases set, 
one might say, as closely together as there is rouju for; 
some of these seem to be mere bases, some lenticles, but 
some carry short thick processes, about as long as they 
are wide and that are, of course, morphologically, hairs. 
This larva is, of course, tio larger than it was in the 3ni 
instar; it is about 4'5 mm., though they vary a little in 
size ; they do no eating till jji the ants’ nest. Seen from 
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above they have a curious square aspect, the ei^ht middle 
segments form a parallelogram divided into eight segments, 
and the prothorax in front and the 7th to lOtli abdominal 
segments behijid, form two nearly semicircular ends of 
about equal dimensions. 

Once established in the ants’ nests they grow rapidlv. 
In a week the 4'5 mm. larva becomes about 7 nmi. loim. 
and looks a little more, when stretched ; but a week or t(*n 
days later it is no larger, looks oven smaller as tliough 
ceasing feeding with a view to hibernation. 

I saw a larva eating an ant grub, whieli it did very 
rapidly; the larva maintained its still', straiglit attitude: 
it had the ant grub beneath the thorax, held it. and moved 
it foi^vard with its true legs, and finished it by pre.ssiug il 
against the glass, through \chicli T wa.s nlxservijig it. The 
head was all the time retracted within the ju’otliorax 
with the jaws pointing downwards; the hollow in the 
prothorax was large enough to gie(‘ (lie liead imicli free- 
dom of movement, and wheii tlie iiieal was finished it might 
be said to lick its chops, as it passed its nioutli rjqnrlly 
with licking-like movements over the whok* interior sur- 
face of the prothoracic hood, as tliough cleaning ofl' anv 
fluids from the eaten ant grub, and 1 <‘,oiild not resist tlie 
conclusion that that was what it uas actiuillv doing. This 
process of eating was very different from that of L. (ikon. 

I have never seen a larva actually anmugst the ant 
brood, as was so usual with L. (ikon, nor have 1 seen an ant 
take any notice whatever of a larva - they run over them 
and past them as if they w'ere merely portions of fhe nests. 
The larvae arc fairly active, may often be seen moving 
about, but are usual!}' resting on the side of the nest a 
short way from the ant brood. 

T have seen no ant milking a larva, excejit w'hen 1 w'as 
watching for a larva to be carried into the nest; in this 
case the larva offered a fluid at the lionev-glaiid. \vhi(‘li 
was taken by a passing ant. wiio took no further notice. 
Further fluid \vas secreted and accepted by otiier ants 
three or four times iu one case, but the ants made no 
further overtures. 

On Sept. 17 a larva was taken from nest 3 and sent to 
be figured; it came, hack on the 21st and looked well; it 
was returned to the nest. The ants paid a little more 
attention to it than they usually do to tin* larvae nf L. 
eupkemus^ which is, indeed, practically none at all. Tiiey 
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came up to it, rested a fraction of a second, tapped it 
with their antennae, a few waited a second or two, but all 
then passed on satisfied ; their questioning may have been 
as to the arrival being a possible stranger and eneniv. 
but equally looked like a welcome home and inquiry as 
to well-being. The next morning, 22nd, the four larvae 
are resting in the sides of the nest away from the brood 
as usual, and it is impossible to say which was the one 
returned. 

A comparison of the larvae of L. avion, L. nhon ami 
L. euphemiis in their several instars up to the time of 
entering the ants’ nests, brings ir\to strong relief the extra- 
ordinary peiudiarity of L. nicmi in having only two 
moults and three larval instars. In the first iostars thev 
are very much alike. The most obvious differences are 
that in L. eupJie.mus the spiracles are of very large size, 
nearly twice the diameter of the otheia. the lenticles 
are fewer. The prothoracio plate lias, in L. akon, tlie 
u.siial pair of lenticles large, and on the front margin; iti 
L. arion they are small and a little way from the front, 
and in L. euphf.mus it is doubtful whether they can be 
said to be present. 

In the 2nd instar, L. akon has several pairs of leiilicles 
on the prothoraeic plate, the others fewer, L. alcon also 
has more lenticles than 71. eirphomns, L. arion has a 
stronger panoply on the general surface, more lenticle.s, 
and the “ skin-points ” are especially large and dark. 
Tlie size of spiracles in L. eupJiemus is now little different 
from the others. 

In the 3rd instar L. euphemus has the least elaborated 
armature, the skin-points are well developed, but there 
are very few lenticles, except on the last segments, and 
no stellate hair-bases; on the abdominal segments arc 
about twenty black, not long, hairs, to be counted between 
the dorsal line and the .spiracle. In L. arion there i.s an 
abundant armature, far short-, of course, of that in the 
next instar, but with very numerous lenticles and hair- 
ba.ses, not easily distinguished from each other, and here 
and there slightly stellate. In L. alcon the hairs are about 
as numerous as in L. euphemm, but are longer and there 
are a great many lenticles (and hair-ha.ses ?). but these carry 
no abortive hairs, and show no stellation. The armature 
is, in fact, Jess simple than in L. euphemus, hardly so full 
and developed as in L. onbw, very definitely therefore a 
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nrd instar panoply. This is the last instar in /.. „hoii. 
The dth iiistar is roach erl by L. ano,^ atul L. ouphnun^^ 
and they are very much alike at tliis stiiye. Thcv have a 
dense coat of stellate hair-basos ; tliey have <ai the doi^nin 
a lojig hair on each side and a long- 01,0 below the s]>iracle. 
Tj. eupheiiiua has a second smaller dorsal hair cm Itli. nth 
and 6th abdominal, and has the first abdominal seyimml 
narrowed and wthout donsnl hairs. Tlu' lirothoraeic plate 
in L. eAiphemus has much the form of a bov’.^j kite- iirathei’ 
broad one. In L. ariott. it is iiv>re romnletl and .‘shield- 
shaped, in both, on the maryin.s of tlie .‘jeaments the 
hair-bases carry minute, hairs, most obvious on the front.s 
of the 3rd to the 6th abdomitial. These aiv more usnallv 
hairliko in L. nrim, in L. euplivntm more frequenflv thick 
and clubbed. 

In the remarkable solitary in.stanre in whicti I obtained 
a Ith instar specimen of L. ukotK the liaiis and leiiticles 
arc much as in the 3rd instar; tlio leiiticles (or haird.>ases t) 
are circular, none stellate, but there are certain minute 
clubbed halm very like tliose in the bmith stanc* of L. 
euphemus and L. nrion, and of whicli there is no trace 
in the third stage of L. aJeo)}. Tliere is a (lonl>Ie row of 
these in the incision between the metathoiax atid the liist 
abdominal segment, numbering about foitv altogether, 
perhaps a single row along tlie burden' of each segnumt, 
a few otbera may })e found on the' nie.soi horax and on the 
Gtli and 7th abdominal segments. The bases of tlu'sc* are 
smaller than the lenticlos, receding fnmn la flier lhan ap- 
proaching, the st.ellate form. Tlien^ may lx* otix'i jioints 
tliat escape me, the specimen Ixung a little immature, 
but these hairs fully indicate tliat the larva of L. ahm 
retains a memory, weak and indislitict. of a Itli instar. 
probably with an armature iiot unlike that of L. arlon aiul 
L. euphemns. 

It may be noted that the enla rged meso- and met at Imrac-io 
segments dorsally in L. cvphennis. together with the smaller 
and weaker 1st abdominal, yiresent a n‘semblanc(' to tlie 
curious attitude we saw^ in Jj. arioA, and wliicli Mr. Powell 
has seen in L. euphemus, which the, larva assumes wlien 
being carried in by the ants. There is no corresponding 
weak 1st abdominal in L. ariou, imt in 7j. this s(‘g- 
ment is faintly narrower than tlio following segment aii<l 
has only about half the number of hairs, about ten instead 
of twenty, across the dorsum bei^^'ee^l the spiracles. 'Flie 
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primary hairs that are so strong in Z. eujthemus compared 
with the other species, obviously might interfere with the 
ant getting a proper hold of the larva by the 1st abdominal 
segment, which seems to be the correct position at which 
to grasp it, were they equally strong here as elsewhere. 
The disappearance of the dorsal hair gets over this difficulty 
The long hairs in L, euphemus would be inconvenient If 
the larva lived amongst the brood, as that of L. akon 
docs ; but it always rests on the wall of the nest, its own 
length and often much more away from the brood ; these 
two facts are no doubt therefoi'e correlated, but prcciselv 
how this is brought about is less evident. 

There is ground for much speculation, but, so far as my 
present kJiowledge goes, for little else, as to how English 
Mynnica of two (and possibly all) species can satisfactorily 
entertain the larvae of Z. akon and of Z. eupkemus. 

Tliere is sufficient room for astonishment that these 
My r mica {M. scabrinodis and M. laemnodis), nativas of 
Reigate, are excellent hosts for Z. arion, which their 
ancestors can only have known a considerable number of 
generations back, and any crossing with species of Mjjmiim 
familiar with Z. arion must have been exceptional and very 
ijidirect. Still, one may explain in that way that Z. armi 
is not altogether strange to them. But when we come to 
Z. akon and Z. eupkemus, we are dealing with species 
that Reigate ants cannot liave known during some un- 
counted generations. It is to be observed that w^e cannot 
say they know all about Z. arion and the same instinct 
serves them with these other species. The habits of the 
three species of Lycaena in tlie ants’ nests differ distinctly 
in each species, and their treatment by their hosts equally 
differ in each case. The attitudes of M. scahrhiodu and of 
M. laevinod'is are identical with each Lycaena. Each treats 
Z. arion with a certain amount of care, but has an extreme 
solicitude in the case of Z. alcon, wffiilst as to Z. eupkemus, 
they may be said, comparatively, to pay no attention to 
them . 

One definite conclusion seems forced upon us, and that 
is, that the relations between Myrmim and Lycaena 
originated with the ancestors of the two genera, wlicn 
possibly each was represented by a single species; that 
as Myrmka developed into a number of species, Lycaena 
maintained relations with all ( ? or most) of them ; that 
as Lycaena subdivided into separate species, each form 
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trained all the species of Mynnica involvod. in its special 
habits, and that all this took plac(‘ at so distant a date 
and through so long a period, that the neeossarv instincts 
are deeply and firmly impressed o]i the severar species of 
Myrmica, so that they remain ready to act on demand, 
though they may not have been exercised h>r ^Yilat in 
human chronology we might call ages. 

I may give a rather fuller descriptiem of the egg and 
1st instar, but a very detailed description of the three 
following instars seems unnecessary in view of the fi"ure.s 
by Mr. Knight (PI. XXX) and the photographs of the 
mounted skins (PI. XXXl-XXXV), especially as 1 have 
mentioned various ixjints concennng them in other 
connections. 

I add also my notes from day to day to illustrate varioii.s 
items in the habits of the larvae. A possiblf' rediindaiu'v 
here and there may be useful, as giving the fact.s -froiii a 
slightly different point of view. 

July 31. — The egg regarded as of the usual cliees(‘ shape 
of Lycaenid eggs has the top raised as a shglit dome, and 
the bottom is also raised. ?'. c, not (|uite fiat. The egg is 
green above and below and the sif](' stajids out as a wiiitc 
zone, the sides having some of the white material usual 
on Lycaenid eggs, the top and bottom being \vitlu)ut it. 
The sides arc nearly vertical, pcihaps slightlv narrower 
above than below. The egg is OMl mni. wide, l)■35 high. 
The lateral zone is ()‘23 wide (or high), theditfeienco Ix'lwfam 
()“23 and ()‘35, viz. 0’12, marks the fullness r)f the U|)j)er 
and lower portions, say 0*08 for the to]). O'O] for the bottom. 
The cells of the white scul]jtiiriiig of the sides sire slialhiw. 
sfpiare rather than hexagojial. but of various fnniis, and 
about 0*02 in diameter. The top also has a m*twoik. 
tending to be more hexagonal, without any a(!v('ntiti<»us 
white material, ajid to’wards the jnaigiu at least with cells 
larger than those of the sides, the transition Ix'ing at a 
very marked and definite line, as is the lowin' margin of 
the lateral zone also. The actiial nieasun'tiimO. sliow.s 
these cells to be very slightly larger than tho.se of the 
zone, but the w*ant of the white, coat makes tlumi look 
larger comparatively. 

When liatched the larva, is about J nun. long, of a light 
greyish tint, due to its interior stj uctnrrH. the skin semning 
to be transparent and colourless. I havi' not .seen it wlxm 
grown, but ,suppose it acquires something of the nuhly 
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colour oi the later in stars. The head is dark, O’ 23 mm. 
across, the jaws brown, with five sharp teeth and a slioit 
one on tlie lower margin. Ocelli, five in a curve and one 
rather larger at centre of curve. The prothoracic plate is 
pointed at each side, and produced to a blunt angle pos- 
teriorly, but only somewhat curved in front; it is about 
0*18 rum. aern.s,s; it has no lenticles, a pair of short hair.s 
near the front and a slightly longer pair further back 
and wider apart. 

Tliere are several hairs in front of the plate and a pair 
behind it, and three or four in front of the spiracle and a 
little group of five almost in a vertical row beiiind it. 
On the inesothorax dorsally are, on each side, an anterior 
and two posterior hairs, the latter clo.se together, the 
outer the shorter. On the metathorax there are a longin' 
inner and shorter outer hair on each side of the dorsum . 
a minute hair behind these at posterior margin, and a 
lateral hair ranging with abdominal supra-spiracular bail's. 
On the abdominal segments there is a long donsal hair 
(about 0*07 mm. long), a shorter one a little outside this, 
and a minute one at posterior margin. Above the spiracle 
is a hair about 0*03 mm. long, and a shorter one behind and a 
little above it. The 9th abdominal segment has no dorsal 
hairs but an anal plate ; the 10th has about ten marginal 
hairs. 

Below the spiracles arc the usual three hairs (four in 
2nd and 3i'd tlioraoic). There is a lenticle below the first 
.spiracle ; there is also one just below the dorsal hairs on the 
3rd (sometimes 2nd) to 8th abdominal segments. Tlie 
spiracles are exceedingly large and the first is at the top of 
a cliitinous tube deeper than the width of the spiracle ; the 
spiracle .seems to be level with the cutaneous surface, and 
not, as the tube suggests at first glance, at the top of an 
exterior column, i, e. the tube is the first portion of tlie 
trachea. The true legs are tinted, but much paler than the 
head. The prolegs have each an anterior and posterior 
set of hooks, each set consists of a larger and a smaller 
hook, of which the smaller is sometimes \vanting. The 
claspens in one specimen had one hook in each set on one 
side, on the other side one set had one, the other two hooks. 

In the 2nd instar the larva is about 3 mm. long and has 
acquired the red (or red- brown) colour, but it is hardly as 
dark a.s in the two following in.stans. The primary setae 
(dorsal and lateral) tliat exist in the first and in the last 
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instars, are not here obvious by dift’erontiation from the 
other hairs. It is, of course, only an assumplioii. (|uite 
reasonable, but also quite open to doubt, that 1 lie loiiji Imii-s 
of the last stage are primary setae. The hairs over tlie 
dorsum (spiracle to spiracle) of an abdoiuinal semneiit are 
fourteen to sixteen, but vary in number and disposition 
from segment to segment, and vary in length from about 
0*2 to 0-3 mm.; some on the prothorax are a little longer. 
The skin-|X)int.s are conspicuous and somewliat regularly 
arranged. The head, legs, aiid prothoraeic plate are dark 
(black till magnified). The lenticles show soniethliig i)f 
the same irregularity of di.sposition as tlie hairs. The 
prothoraeic plate has two pairs, and also a minute pair tli.it 
seem to represent the special angular hair. In the speeinien 
noted, there are two lenticlc.s in front of tlu^ right half of 
the prothoraeic plate, and one near the left angle; there 
are none on 2nd and 3rd thoracics. The 1st abiloniinal 
has a Icnticlc above spiracle on left side onlv. none on right, 
all the other abdominal spiracles have such a lentiele above 
them, and 4th and 5th abdominal on right side only have a 
.second, just above and in front of the, first. The 5th and 
following segments have a Icnticlc on each side of dor.sinii 
near front margin. On the 7tli the spiraciilar lentiele. is a 
good way above the spiracle; on the 8th it is close to tlie 
spiracle and in frojit of it, and on the light side only anotlier 
rather behind though above ; the two dorsal oni's are rather 
close together and just in front of four ratluu' long hairs 
placed trapej^uidally as does not occur on any ot her segnienl . 
The 9th has the two dorsal lenticles only ; tlu^ loth ha.s 
them also and a pair behind them peiiiajis representing the 
anal' plate, that is otherwise absent , 

The honey-gland is represented by a smooth oval area, 
about 0'2 mm. from angle to anghn with tlie skinqioint.s 
arranged in condensed lines ciosiu- together and sinalhu' 
in size as they approach the smooth area. Very remarkably 
the centre of this area carries a small liair about O' 1 nun. long. 

The spiracles do not difter iiiaterially in size from tliose 
of L. akon at the same stage. In L. akvn i he spiracles are 
each on a lowcbitinonscone, and its lenticles have a similar 
appearance; it has no trace of lioncy-gland, and ]('nlich!S 
arc very numerous on the prothoraeic plate. On the, ])rolcgs 
in this instar there are to each set (aiitetioi- and posterior 
of each proleg) one long hook and two, and occasionally 
three, short ones ; on their base.s are only two or three, quite 
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small hairs. In the 3rd instar each set has two large and 
three small hooks, but with a little variation. The claspci-s 
have three honks ; one or two may be large. 

In the last instar there is considerable variation in the 
hooks of the prolegs — a usual formula is two long, two 
medium, and five short; there may be four long, and it 
may be difficult as to several hooks to say whether they are 
long or short; eleven seems a usual total TUirnber. The 
column of the jtroleg has a covering of very short hairs with 
conical bases. The marginal group above this has twelve 
to hfteoM similar short hairs, as well as stellate Icnticles or 
bases. 

The 4th stage larva has the first six abdominal segments 
with a dorsal surface, raised a little at each side, but with 
a deep recess in the middle line at its anterior margin. This 
recess has stellate hair-bases at the bottom of the holloAv, 
but the sides are nearly free from them. Tn the 3rd instar 
there is no trace of this, but at tire posterior margin of the 
.segment there is a small shining point as of a chili tioii.s 
plate; this is almost hidden in the incision; the mounted 
skill, however, shows no such structure. 

In Ith stage the hollow's in the dorsal line on the 2nd and 
3rd thoracic segments are in tlie middle of the segment and 
not at the anterior margin as on the abdominal , On these 
the saddle behind the depression is knver than on each side, 
giving a dorsal depressed line, sinking much lower at the 
depressions and incisions. 

The following are some of the detailed notes made from 
day to day. 

July 16, — Mr. Powell found a (j' i. euphemus drying its 
wings and, searching below, found a pupa case just over 
a nest of Mj/rniica rnginodift. The pupa case (sent to me) 
is obviously that of a Lycaena. 

July 31).- Received from Mr. Powell six heads of Sangim- 
orb(i witli eggs of L. euphenms. The egg is inserted almo.st 
close to the central stem, betweenthe bracteolesand pedicels ; 
tlie flower-buds wmuld appear to have grown larger since 
the laying, and arc packed together so tightly that it seems 
impossible that the egg could have been placed beneath 
them and got into place except when they w’ere smaller. 
The egg appears to be lightly attached to the base of the 
bracteole by both surfaces, or by ojic to the pedicel. The 
.side of the egg is towards the main .stem, 

Aug. 22.— Received from Mr. Powell five larvae of 



the Life History of Lycaena cuphenms. 


m 


1. eupkemtts, said to be in five heads of i^tutynisorha \ when 
tlicy arrived all the larvae were on the paper eontaininu 
the* heads, the latterfairly fresh (had been posted 20 t!i). The 
largest of the larvae was lethargic, .seemed dead, bnt had a 
firm tone that suggested it was stunned by travelling or 
more likely sickening for moult. The larvae wciv reported 
by. Mr. Powell to be in 3rd instar, and that thev 
luiderwcnt another moult. The other four larvae were 
replaced on heads of Sanyuisorba and were, so far a.s 
appeared, all right. 

Aug, 23.— The largest larva (about t nun.) had clearly 
been laid up for moult, as this morning the old .^kin hail 
been moved a little, some air under it and traclu'a.s .slightly 
withdrawn, the larva still iiiuuovablo. slightly curved. Two 
of the other larvae were still waiidering ami two itivi.sihle, 
supposed buried in heads. One of the wambn-ing larvae 
was offered heads of Poterium. this was not aece])tet'l. 

Aiig. 24.— This morning the large larva, which had made 
no move last evening, had cast its skin, which remained 
fully distended; the larva itself had sjain a f(>w threads 
to form a resting-place. Shortly after it was found on the 
move wdth a fluid globule on the honey-ghmd. It was 
placed in neat of M. sc(thr})io<h',^ ; the ants paid little atlen- 
tion to it. it was moved to a. .small collection of ants and 
brood, but a quarter of an hour later the ants liad renutved 
the brood and left the larva stranded alone. Later tiiey 
frequently examined it, apjrarcntly sometimes biting it, 
but without iirjurv. It seet'«'ted vanous siipjilu's of honey, 
which wms lapped up b\' passing ants. Iml never sought for 
and.not found by the ants actually examining it. 

Aug. 25.— This larva was found dead, a ]itl](' shrunk, 
amongst debris ; it had boon bitten asevidencetl by marks, 
but the skin did not appear to have been pierced. 

Of the four smaller larvam two wen* dead, one was 
crawling on the glass, and one was half buried in a lu'ad^ <4 
Sanyuisorba wdth some frass behind it. Tin* wandering 
one was offered the best remaining Smiyiusorix! and heads of 
Poterium. Later its head was buried in the PoU‘ri>nn \ but 
there was no defmite indication that it was t*ating. 

The larvae are dark red, almost identical with tin* cohuir 
of the Sanyuisorba heads when just ])a.st flowering. 1 lie 
smaller ones are about 3 to 3'5 mni. long: the larger were 
about 4 mm., but ■would probably have bi'eii a little more 
Stretched, When it had moulted, the dorsal hairs were 
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seated each on a rounded boss, occupying nearly the width 
of the segment beside the middle line ; the lateral haii-s 
were like the dorsal, long and conspicuous. The hair-bases 
are very closely packed together. 

Aug. 28.— Third and fourth stage larvae. 

The 3rd stage larva (hardly full grown) is nearly or quite 
4 mm. long when stretched, and 0'7 min. wide; the 4th 
stage 4' 5 to o mm. long and 1'5 ram. wide. 

The 3r(l stage tapem a little backwards; the 4th stage 
remarkably square, the two sides being parallel, only the 
ends rounded. 

The most notable difference between the two is in the 
hairs in 3rd stage being distinctly hairs and sparsely dis- 
tributed, and in 4th being lai'gely hair- bases closely packed. 
Bf)th arc of a deep dark pink-red, almost the same as th(' 
colour of the head of Siunjuisorba when flowering i.s over, 
but before it begins to get very dark. In the 3rd stage the 
incisions are well marked, but the margins on donsal view 
show each segment rounded and projecting and not so 
(li.stinctly a rather separate square projection as in the 4(h. 
The head and legs are dark, but not quite black; the pro- 
thoracic plate is also very dark. 

In the 4th in star the square outline when the larva is 
at rest is notable; when actively moving there is a little 
tapering towards the tail ; but when at rest the prothorax 
in front and the 7th, 8th, 9th and 10th segments behind 
form semicircles, 'which are almost identical in size and 
outline; the eight intermediate segments arc also all very 
similar, the mesothorax and the 4th, 5th and 6th abl. being 
a little wider than the others, the 1st abdominal smaller. 

On Ang. 28 various larvae are noted as looking well in 
ants’ nests {Myrmim. Hcabrinodis and M. laevinodiH), but 
nest 1 w’as without a. larva, and a new larva was plac-ed in it. 

On Ang. 30 this larva was foujid dead. Another larva 
wa.s given and was finally accepted. Larvae in other nests 
well, all near the brood, but not in it. 

8cpt. 2. — Yesterday I hunted for Myrmica to obtain 
some brood to supplement soJiie of my nests; I obtained, 
however, only a small quantity of brood, wliich I left in a 
tube, putting in with them three larvae of L. euphemm. At 
about 1*45 p.m. (O.M.T.), having previously frequently 
looked at the tube without result, I found one of the L. 
euphemus larvae eating an ant grub. The latter was already 
about three-pa rtiS eaten, so that what size it was is 
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doubtful, but the width of se^nieius on vho iviuiun- 

injt suggested u lia]f-gi'o\vu one. 'i'he L. e^phvno^ was on 
the side of the tube, so that its under surface was easilv 
examined. It ^vas straight, in its usual resting attitude, 
and the remaining portion of ant grub stretched from tiie 
front of the L. euphemi.oi to the end of its thmax : it had a 
pulsating moveinetrt> showitig that the jaws of the Lifcaem 
were at work. Almost at ojice it was se(m that the legs of 
the Lycaena were appearing round tlie edge of the ant giul) 
remains, and very soon they liad it betw(‘iMi_thom and vveie 
actively manipulating it to bring it more direeth’ to the 
head of the larva. Iir a few iiiinntes the ant grub was so 
reduced that the head of the larwa could be seen, with tlie 
jaws actively at work; the whole observation did not last 
jnore than a few minutes, and it may bo understood that 
the eating was rapidly done. 

The next immediate stage was that onlv a. hit of skin of 
the ant, remained, and this was then oaten, almost ratluT 
swallowed than eaten, as it seemed to he drawn in hit: bv 
bit, without the bits beiiig separated. Duriiig this la.st 
stage, the iX)rtion of ant grub was too small to l.)e bmclicd 
by the leg.s, and lay as it Avere iji tin' hollow beneath the, 
|)rothorax, possibly lield there against the sid(‘ of the tube. 
So soon as it had disappeared, it was e\-i(lent that the head 
of the />. euphemiAS' was retracted within the hood of the. 
prothomx, so that the margin of the cavity formed by the 
hood seemed to be against tlu^ glass and tlu' head l’n'('ly 
jiLoved within. It continued a sfjit of eating movement, Imt 
<[uickly changed to inovijig round, almost rapidly, licking 
the uiside of the hood, which may well luiv(‘ been moistened 
by the fluids of the half-oaten gruh which must liavetnucln'd 
it; this continued till the .surface all round had b('('n gone 
over several times and the first ])air of h'gs wi'i-e also licked. 
Though the larva lias no tongue. I say liclovl, as ihe move- 
ments had all the aspect, and I should say for prai'tical 
pur 2 )oses, all the effects of licking. It then settle<l down in 
its ordinary resting position, and was in the same place and 
attitude half an hour later. 

Sept. 0.— -Four larvae in ne.st 3 {M. for.nnotJis) are b to 
7 mm. long, they re.st on the side of the nest, all four head 
downw’ards. The small bosses on each sid(' of the (lorsiim 
arc marked, and especially on the :fnd and 3rd t!if)racic. tln'V 
arc very largo, a fact that is accentuated by tin* lown('S.s 
and narrowness of the Lst abdominal.* The protliorax 
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has a flcprrssfid contra! dorsal area, with the prothoracic 
plate in the middle. The margin round this area is swollen 
into a roll contiiiuinjf round the whole front of the larva ; 
one connects this structure with the method of eating the 
ant grubs already described, when this thickened roll falls 
down to form the “hood” mentioned. When advanced 
a little so that other parts of the prothorax are not just 
behijid it, it is seen to be devoid of the ruddy colour of the 
rest of the larva. 

Sept. 16. -Nest 5 contains eight larvae, some 6’0 or 7‘0 
rnm. long; they doirt seem to have grown appreciably 
durijig the last ten days. The same remark applies to 
tlie larvae in nest 2, o]ie in nest 1 aj\d four in ne.st 3. In- 
deed, sonic of the larvae seem to bo hardly aLS large or thick 
as some days ago, as though they might be ceasing feeding 
with a view to hibernation. 

The ants themselves seem to be doing well, and eggs 
and young grubs are present; fheir present food is honey 
and earwigs. The amount of brood, however, seems 
hardly sullicierit to feed the L. mfhmm in the spring, if 
all goes well with them. Some brood is obtained and added 
to the nests, but unfortunately Mpinim nests are rare with- 
in reasonable distance, and those found are almost without 
brood. Possibly the dry sea.son lest rioted their food sup- 
plies. so that all had to go to completing rcaiing of the 
and against swarming. 

Oct. 8.- -The larvae appear to be about the same size 
tliough apparentlv still eating, at least the ant brood seenis 
less in the nests witli little brood, where a slight loss makes a 
diflereiiee : but a remarkable circumstaiice has been noticed 
in the last week or ten days, and that is that the long hairs 
of the L. larvae are being lost. Several were 

noticed with the hairs very short , about one-fourth of their 
proper length ; one at least still had the hairs long. Now 
one or two seems to have none of the long hail's left. One 
suspects that tlu; ants bite them off, but of coume they may 
be thus shed naturally, nothing has been noticed to decide 
between these possibilities. 

Oct. 9. — Examined all the larvae of L, euphenws that 
were within reach of a lens, actually all of them, but some 
of them were so placed as to prevent their being fully seem 
One larva only had about half the long hail's present, three 
seemed to have no long hains at all, the remainder were in 
various intermediate conditions — several with two or three 
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long hairs, theothers behig either quite absent or represented 
by stumps of various lengths, but generally very shmt 
This seemed to prove that the hairs were iiot shed naturallv 
by the larvae, but that they must be bitten otf by the ants 
equally by M., taeviviodis as by M. scdhruiodis. 


Explai^ation op Plates XX 1 X--XXXVJ. 


Plate XXIX. Eggshells of L, taphetiiu/i. F'ig, 1 < 32 

Fig. 2. X 52. 

Plate XXX. Larvae of L. mptiemus. 

Figs, 1, 2. Third ins tar x 8. 

Figs. 3, 4, Fourth instar, at entry to ants' nest, ^ 8. 

Figs. 5, 6, 7. Eourth instar, after 14 days in nest, magnitied 
about X 7. 

Plate XXXI, Skill of lii st stage tai va ;< 41. 

Fig. 1. I.Ateral view of larva in wliieh the traclieae nniitin 
conspicuous. 

Fig. 2, Ventral view of skui, but trans{)incni enougli to show 
dorsal armature. 

Fig. 3. A badly prepared skin ; it shows, at least, tlu; very large 
size of spiracles. 

Plate XXXil. 8kin of second stage larva x 30. 

Plate XXXIII. 8kin of third stage larva X 31. 

Plate XXXIV. Skin of fourth stage larva x 22, 

Plate ^XXXV. 8kiii of fourth stage larva, aiiotlier spci inu n x 23. 

Plate XXXVI. Piothoracie jilate of fourth stage larva X 170. 
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[The folloiving Addendum to Dr. Chester Cramp.O}is 
pa])er, on page 93, has been received. — 'Ed.J 

Since sending the foregoing paper 1 have been able to 
make an anatomical study of the interesting Zorapteron, 
Zorotypm hubbardi, recently described by Mr. A. N. Caudell, 
and tliis has convinced me that the Zoraptera, which 
are anatomically intermediate between the Isoptera and 
the Plecoptera (with their strongest atfmities oji the side 
of the Isoptera), occupy a position at the base of the lines 
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of descent' leading to the dcvelopineJit of the Psocid type 
of insect. The Psocidae and Zoraptera are thus ultimately 
related to the Isoptera on the one side, and to the Enibiid' 
Plecopteron “ coterie ” on the other, and their lines of 
descent originated in forms occupying a position inter- 
mediate between the two, as may be seen from the ap- 
landed diagram, which represents a little more acurately 
than the foregoing one (p. 97), the relative positions of the 
lines of descent of the more primitive relatives of the 
Ncuroptora and Psocidae. 

The statement that Pleclrolarsm gravenhorsti has a 
coiled proboscis (p. 113) is incorrect. I have just received 
a specimen from Dr. Tillyard and find that it is merely bent 
at an angle, not coiled, so I hasten to correct my previous 
statcraeut, 
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[The following Addeudnni to Mr. //. I'i. Aitdrwres \olc 
on Bonellis “ Tableau Sff)ioi)ti(ineJ' pp. has been 

received. -Ed.] 

As a result of the publication of this note, iiiy frieml 
Mr. (4. de Lapouge, of the University of Poitieis. kindly 
sent me for examination an original sejmrale of Ponelli s 
“ Observations Entoinologiques-PieiviieLe partieg ' in whirh 
the “Tableau” (printed) is inseited between ])j). 12 and 
13. Mr. Sherboni has compared the MS. copy of I he 
Natural History Museum Library witli this, and eoneeted 
one or two copyist's envoi's. The chief oim'. is the omission 
of the star agabist Agomun and Anehomi'nns, ami these 
genera must therefore rank with those, referred to in the 
note “ Genus novum aiit CAijus caracteres elaborantur. 

The reference to the genus Diploclula will not, I fear, 
have been understood, for the line containing the ehar- 
acters attributed to Cumfn/.s‘ impressuii K.. and following 
the genus Amara, was inserted h) MS. by Bojielli in his 
own copy and is not to be found in the copy now before nje. 

11. E. A. 


,).%Nu.\Hv 15, 


I'RAJNS. ENT. SOC. LONE. 191b. — rABlS lU, IV. (jAN. iUj 




Til K 


PROCKE DINGS 


OF TUE 


ENTOMOLOGICAL SOCIETY 


OF 


LONDON 


ii 0 N I) 0 N : 

PUBLISHED BY THE SCKTETY AND SOLD A'l' ITS KOOMS, 
11, ClIANDOS STREET, CAVENDISH SgCAKE, W. 


i[iiy-ui2u. 




TUTS. 

PROCEEDINGS 


OF THE 

entomologicaTj s( )c 1 1'yr y 

OF 

LONDON 

For the Year 1010. 


Wednesday, February 5th, 1919. 

f^omin-aiion of Vice- Presidents. 

In the absence of the President through illness, Ihc 
Secretary, at his request, announced that he had appointed 
Dr. C. J. Gaiian, Dr. G. A. K. Marshall, and the iicv. F. 1). 
Morice as Vice-Presidents for tlie ensuing session. 

The Rev, F. D. Morice, M.A,, F.Z.S., then took the Gliair. 

Election of Fellows. 

Dr. Recunald Heber Prowde Hick, EaglesclifTe, co. 
Durham, and Messrs. J. II. Jurriaanse, vSclnckade, 75, 
Rotterdam, and F. G. Whittle, 7, Marine Avenue, Huutliend- 
on-Sea, were elected Fellows of the Society. 

Owing to a combination of snow and a strike on the Tube 
and District Railways, the attendance was small and there 
were no exhibits. 

Paper. 

The following paper was read : — 

“ The Synonymy and Types of certain Genera of llyrneno- 
ptera, especially of tliose discussed by the Rev. F. D. .Morice 
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and Mr, J. Hartley Durrant in connection with the long- 
forgotten “ Erlangen List ” of Panzer and Jurine, by J. 
Chester Bradley, M.Sc,, Ph.D., Assistant Professor of 
Systematic Entomology in Cornell University, Ithaca, New 
York; communicated by Prof. Gordon Hewitt, F.E.S. 

The Chairman explained that this paper was to some extent 
a rriticisiii of the paper referred to in the title, accepting the 
List us vali<l, but taking exception to some of the principles 
on which the resulting conclusions were drawn. 

Mr. Betkdne-Baker pointed out that the ixhnts at issue 
were covered by the International Nomenclature Code, but 
Mr. Morice remarked that the interpretation of the code 
^vas not so clear as was generally supposed, and that certain 
American Entomologists did not understand it in the generally 
accepted way. 

Discussion on Flight of Male Butterflies. 

Hr, Loncjstaee asked whether Dr. Neave had ever seen 
butterflies flying as it were in patterns, one behind another, 
indej.)endently of sex, as lie 1\ad himself seen male butterflies 
doing in Ceylon. 

Dr. Neave replied that he had seen certain common African 
Papilios doing so. Col. Jermyn added that he had seen 
Pierids doing so in As.sam, 

Mr. Betkun e-Baker suggested that they might have been 
following the scent of a virgin female, but it was pointed out 
that this was not likely as they went over the same ground 
ill a somewhat coinplicai.ed [lattern, over and over again. 

The Chairman instanced the dashing backwards and 
forwards of the males of an Anth'ophora, and of certain humble- 
bees, Init in these cases the cause was a female, and they did 
not come in orderly succession. 

Mr. Sheldon referred to the Processionary Caterpillars 
which were, however, guided by a thread, and Dr. Neave said 
that the leading instinct in certain African species, which were 
not guided by a thread, seemed to be individual rather than 
specific, as he had frequently broken the line experimentally, 
and found that the then leading caterpillar was at a loss how 
to proceed. 



Wednesday, March 5th, 1919. 

Comm. J. J. Walker, M.A., K.N., F.C.S., ?i-e.sulent. in 
the Chair. 

Ehcfioti of Folfowit. 

Mr. H, H. CoRREiT, 3 Thorne itoad, Dojuu.slor, and Major 
W. J. Tatton, Stoke Si. Gregory, nr. Taunton, were 

elected Fellows of the Society. 

Death of a former President. 

The President announced the death of .Mr, F. Di'oaxb 
Godman, D.C.L., F.H.S., formerly President of tlio Society, 
and read the following appreciation written by Lord 
Walsinoham : - 

The death of Frederick Du Cane Godman, D.C.L., F.H.8., 
has deprived the Entomological Society of the uni(jiie [ler- 
sonality of one of its oldest and most distinguished Fellows, 
who was its President in 1891 and 1S92. 

It would not be too much to say that no sii]gle iniljvjdtial 
in the lifetime of the pre.sent generation ha.s rendered greater 
service to the s^'stematic study of Natural History, or c'ontri- 
buted more generously to promote scientific work in t he various 
branches of zoology, especially of ornithology and entomology, 
in -vrhich he himself took so great an interest. The j)re- 
eininent labours of a Darwin or a Hooker are rendered po.ssible 
only by the patient study of accumulated imitcrial, (ogetlier 
wdth the recorded observations of intelligent collectors. No 
one recognised more clearly than Mr, Godman, from the days 
when he travelled widely in early life, that if a tlionaigh 
knowdedge of species and of the geographical distributhm of 
species w^as ever to be obtained this could be accomjjli.shed 
only by patient and extensive collecting, and by bringing llie 
results together to enable .students to draw coiudnsimis by the 
arrangement of specimens in .systematic onler. He desired 
at the same time to render all information widely available 
by means of scientific description-s and illu.stration. It was 
evident to him that no exotic fauna had yet been completely 



studied as a whole, and he proceeded by example to convey 
the idea of how this should be done. 

Such was the origin of the great work in which his dear 
and intimate friend Osbert Salvin, another distinguished and 
popular President of the Entomological Society, was so long 
associated with him. 

The publication of tlie fifty -eight large quarto volumes of 
the ‘‘ Piologia Centrali -American a,” for which Mr. Godman 
bore the whole expense, including the employment of the 
neces,sary staff of collectors, occupied some thirty-five years, 
and was completed in 1915, Botany and archaeology formed 
important parts of this great enterprise, the predominant 
features being zoology and entomology. Moreover, the type- 
sjrecimena and series of many thousands of new species 
described and illustrated in its pages have been generously 
presented to the National Museum. His contributions in 
I^piduptera alone amounted to 107,000— without counting 
sundry entire collections separately purchased. How impor- 
tant the aid thus given to any author competent to correlate 
the information derivable from this mass of valuable material, 
and to draw froin it sound scientific conclusions, could have 
been best estimated by Darwin or Hooker themselves had 
they been still with us. 

Great as must be our appreciation of the magnificent 
services rendered by our former President to the aims of the 
Entomological Society, it is not by any means on this account 
only that wx shall miss his kindly presence among us. He was 
a very constant attendant at our meetings, and to those who 
knew him intimately his loss is the los.s of a really valued 
friend. There was a peculiar charm of personality which 
pervaded his whole nature; a generous sympathy with all 
those whose tastes, pursuits, or studies were kindred to his 
own; a genuine desire to lielp, encourage and enlighten their 
efforts, and to contribute to the objects for which they were 
striving. 

The serious and practical side of zoological study was ever 
kept in view, but without impairing the genial warmth of an 
earnest good-will accorded to the humblest workers in the 
field he was so keen to cultivate. As a Trustee of the British 
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Museum he knew personally wliat every one was doin" or not 
doing in the Natural History departments, and was ever readv 
with useful suggestions and advice. Even up to some few 
days before his death, when unable to attend the ineetings, 
he did not neglect to make his views known to his colleagues, 
who valued his opinions as those of one whose whole heart and 
soul was centred in the welfare of the great national institution 
he had long helped to adaiinister and to enrich. Ilis nieinory 
will be cherished and beloved alike by observers and students 
of nature in field and laboratory, and by Ins feUow-.sportsinen 
in whose pursuits he was no mean companion. In short., it has 
been well said of him that “ his many talents added to his line 
nature made a combination which inspired a niarvellou.sly 
affectionate admiration.” 

A vote of condolence with Dame Alice Oodman was ujiani- 
mously passed, the Fellows present rising in their jdaees. 

Exhibitions. 

Aberration op Brenthis SBUENE.- Mr. 0. E, .hwsux ex- 
hibited, on behalf of Mr. C. E. Stott, an a})erration of Hreolhis 
sehne, taken near Denny Bog, New Forest, on June 281 h. 1918, 
and having the black markings of the fore-wings blurred and 
extended, and the hind-wings entirely black with the excejdiim 
of the marginal spots and a few scales in tlie centriil area. 

Model and Mimic pkom the M^'r.man Coa.sx. Dr. K. A. 
Cockayne exhibited .specimens of the bee Bomhns Inpfxjnu'Hs. 
and’ its mimic Oedimagena tarandi, a parasite of the Ueindeer, 
from Yukanski on the Murnian coast of Unssian La])!and, 
near the entrance to the White Sea. One specimen of CV. 
tarandi was taken on July 7th, and another on August l.st, 
1918, at the same time and place as one of tiie bees, and two 
more at the same time and place as the other four l)ees. 'I'he 
latter are quite common, the fly mu('h .scarcer, only six liaving 
been seen. 

PlERIS RAPAB, L., AB. NOVANGLIAR, ScDR., [Can. Eld. A 

p. 79 (1872)].~Mr. J. H. Durbant exhibited a siiecnnen (»f 
P. rapae^ ab. notwif/Uac, a very scarce Amerit^an form with 
yellow coloration, described from the Eastern States ami 
Canada, which at one time, it was supposed, would be the 



American form of this common European species, but which 
was now quite rare in collections, and the British Museum 
was much indebted to Mr, Winn for presenting this fine 
specimen through Mf. Lachlan Gibb. 

OonuRRENCE OF A Californian “ Plume,” Platyptilia 
(Amblyptilia) Pica, Wlsm. (var, an sp. ?), in Scotland.— 
Mr. Durrant also exhibited a Pterophurid which had been 
submitted to him by Prof. Poulton. This specimen was 
beaten from Juniper at Aviemore (Inverness), in September 
linS, by Mr. P. C. Beid, when searching for larvae of 
Eu'pilhrjda hdrelicata. Among British species this could only 
be regarded as a variety of Platyptilia {AmhlyptiUa) puucti- 
dactyla, llw. (= cosmodactyla, Eb.) with black markings on a 
white ground-colour— thus exactly similar to AmblypHlus jnea, 
Wlsm. (California), and also a $, like the only two s|«cimens in 
the British Museum (Wlsm. Coll.). The occurrence of a single 
H{)ecimen in Scotland, of a Califoinian species founded on 
three specimens, taken in 1872, and not since met with in 
America, would .seem to indicate that pica, Wlsm., was an 
extreme variety of punciidadyla, Hw., ratlier than a distinct- 
species, hut this could not be determined with certainty until 
we were acquainted with the d- Mr. Durrant asked Lord 
Walsingham to examine the specimen and ha<l received the 
following notes : — 

The Pterophorid, collected at Aviemore by Mr. Eeid, is 
preci.sely .similar to two specimens out of three (1 gave one 
away) collected by me in the Redwood forests not far from 
Crescent City, in northern California, in June 1872. I named 
the species Amhlyptih(s pica [Pterophoridae of California and 
Oregon 21-3 Pf. 2‘1 (1880)] from its black and white markings 
reminding me of a magpie. Crescent City is about 26*^ south of 
the Sootcli locality, and, having regard to the improbability 
of a distinct Californian species occurring in Scotland, it has 
been suggested that tin's is a mere variety of Platyptilia 
{Amblyptika) punctidadyla, Hw. (— cosmodaclyla, Hh.). In 
a very long .series of this, and of acanthodactyla, Hb., 1 can 
find no specimen with distinct black and white markings, 
indeed, a true black .spot is not to be seen on any other Ameri- 
c-an, or on any European specimen that I have examined. 
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The typical form of our English species did not occur where 
I took my three ‘pica,’ for, althougli travelling at the time, 

I worked for an hour or more, without success, to take a 
better series of what I saw was a sj)eciefi unknown to mo. 
The place was in a slight opening in a very thick and dark 
forest of Redwood.s {Sequoia semperni'eus), and if darkness 
with moisture has a tendency, as has been suppo.scd, to produce 
melanic coloration, it is pos.sible that further search in the 
Scotch locality may disclose intermediate varietie.5 and connect 
pica with punctidactyla. So far as 1 know the four examples 
mentioned are the only known specimens of this ,s|)eeie.s, which 
I cannot regard as a mere variety until a serie.s including niale.s 
can be examined. Fernald was unacquainted with it wlien 
studying the genitalia of the North American Pk’rophondae." 

Notes on Natal Butterflies by Cecil N. Barker.— P rof, 
PouLTON .said that the following interesting notes had Ireen 
copied from letters written to him by .Mr. C. N. Barker of the 
Durban Museum: - 

The sudden rapid increase in the mimhersof the Nymphaline 
Hamanumida daedalus, F. 

Aug. 3, 1918.—“ In Proc. Ent. Soc., 1915, p. Ixi, you com- 
mented upon the recent introduction of Hypobunuis hdina. K., 
into Madagascar and its extraordinarily rapid iiKTea.se. \()iir 
remarks on the subject, recalled to my mind a .somewliat 
similar occurrence ; i. e. the suddenly rapid increase in llama- 
numida daedalus, F., in our coastal areas. Up U) about the 
year 1891 it was, with us, a decided rarity, niuch as Acraea 
satis, Ward, is to-day. It a[)})eared to increase very rapitlly 
about that year, and has since maintained it..self as a decidedly 
common insect about roads anti paths. It is not so 
plentiful in Durban and the coastal fiats a.s ujam liiH-side 
roads and paths behind. 

“ Col. Bowker, as Trimen mentions in ' South African 
Butterflies/ p. 310, had only sent him a single examph. dated 
February 1883. Previous to November 18‘K) (when I started 
on a wagon trip into Swaziland, returning at end of March 1891 , 
and where I came across the species plentifully, between the^ 
Umkwempisi and Usutu Kivers and elsewhere) my notes of 
its capture are -1st capture, Dec, 22nd, '88; observed one, 



Augt., ’89; capture, Dec. 19th, ’89; capture, Mch. 30, ’90; 
observed, Apl. 22, ’90 ; capture, Nov. 22, ’90. These notes show 
that it had already made some headway but was still a rarity. 
On my return from the Swaziland trip I at once noticed the 
increased frequency of its appearance, and soon after dropped 
noting its capture or occurrence, 

“ In Mr. Moran t’s time (1872) it was evidently a rare species 
about Pretoria, as he only records the capture of two examples, 
and $. It would be interesting to trace, if only we had 
some reliable data, its migration in a south-westerly direction ; 
for its introduction to this part of the world, except as an 
occasional visitor, is certainly very recent. Its larva is 
almost identical with that of Euphaedra, a tropical group, 
only one of which, mophron, HopfF., has got so far south as 
Delagoa Bay.” 

The carpeMeri, Poult., mimtic form of the Nymphaline 
Pseudacraea poggei, Dew. — The following note supplies addi- 
tional data concerning the distribution of this interesting 
mimic (Proc. Ent. Soc., 1918, p. v.) of the dorippm, King, 
form of Danaida chry&ippus, L, : — 

Oct. 29, 1918. — “ In a collection made by a German in the 
neighbourhood of Morogoro, late German East Africa, and 
presented to the Durban Museum by Col. Molyneux, there is 
a single example of this variety of poggei. It is the only 
Pseudacraea in the collection, which is a large one. There 
are a few D. chrysippus, type, but none of the dorippus form. 
1 thought you would like to know of its occurrence in this 
locality. It is labelled ‘ Fima (12/13),’ which I am told is 
the name of the place close to Morogoro, where this German 
naturalist was residing. The collection had been continued 
from 1910 to July 1916, and the localities all appear to be 
stations along the Central Kailway line,” 

Possible origin of the pollen on the wings of P. lyaeus, DouU., 
described in Proc. Ent. Soc., 1918, p. Ixxxv : — 

Aug. 20, 1918.—“ As regards the pollen covering the Papilio 
lyaeus that I sent you, I am wondering whether it might be 
that of the Arum lily. The lilies are common about the flats 
below the Stella bush,’ where I caught the butterfly, and it 
is quite possible that he had got caught up by his haustellum. 



The weather for some days before had been very wet. which 
would help to make the pollen adhere.’" 
iVote5 on Pa-pilio dardamis^ Brown : — • 

Aug, 20, 1918. — “ This month ha.s already produced several 
inches (between 4 and 5) of cold rain, and the ordinary drv- 
season forms seem unaffected by it, either on their upper or 
uiiderside.s. For instance, I took jP. dardanus of the u.siuil 
jnerope, Cr., form and a second example as liglitlv marked as 
that of anliuorii, Oberth., o . On the other hand, tlie exce.ssive 
wet of our last summer (December, January, and February) did 
produce more heavily marked forms. P. dardanm tibnUus, 
Kirby, were quite common , 1 will send you dated s]x.'cinieiis 

later, I must say I had hoped to procure some exfirnw form 
of melanism under the abnormal weather conditions, and so 
far I am disappointed.” After referring to the two leiglii $ 
forms of dardanus Mr. Barker continued : '' Hippmoou, F,, 
has remained throughout last summer and even till now as 
numerous or more so than cenea, Stoll, ?. Trophonins, We.stw., 
$ has also been unusually common.” 

OcL 28, 1918.-- “ The only thing I can recall at ])reRent 
(I am writing this at home) of interest to tell yon, is the 
capture on October 18th of a Papilio dardanus of the female 
form leighi, Poult., with rich orange ochreous markings on 
the upper and lighter on the lower wings. Last sea.sofi I 
saw two of this form within a few weeks of one another, hut 
failed to capture them. These are the only occasioms 1 luivc 
come across the leighi female in life, and all three of them were 
observed by me within a radius of about a quarter of a mile. 
It seems like a case of a single family breeding true to this 
very rare coloration.” 

Mr. Barker had also figured two examples of the kighi 
form in “ Annals Durban Mu.seurn,” vol. ii, PI. vii, figs. 13, U 
(1917). No. 13 bore the date May 3, 1900; No. 14 was lircil 
by Mr. G. F. Leigh on Oct, 19, 1910. Both were in the Durban 
Museum. Prof. Poulton said that he could not believe that 
climatic influences provided the stimuli for tiie jjruduction of 
the heavily or lightly marked males of dardanus. Thus, the 
moist equatorial belt of Uganda, in which only the wet forms 
of certain Precis occurred all the year round, pruduueil lightly 
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marked males like those of the W. coast dardanus, whereas the 
same zone of British East Africa with marked wet and dry 
seasons, where both seasonal forms of the Freds occurred, 
produced the heavily marked males of the tihullus subs|)ecies, 
although hippocoon females with larger white markings than 
those of the corres|K>nding form in Uganda. In fact, if 
moisture or heat with moisture be the efficient cause, it pro- 
duced opposite effects in the two sexes of dardanm - less black 
in the male, more black in the female. 

Furtkkr notes on Hesperidae of the oenus Saranoesa 

RE.STINO IN HOLES IN THE NUBA MOUNTAINS PROVINCE OF 
THE Sudan. — Prof. Poulton read the following note, written 
Jan. 26, 1919, at Talodi, by Lt.-Col. R. S. Wilson, in con- 
tinuation of his former observations recorded in Proc. Ent. 
Soc., 1917, p. Ixvii ; — 

“ Whilst at Talodi I had a couple of Fridays out, one at 
Tereida and one at Sallamat. The black skipper SarcDigesa 
laelius, Mab., is about in enormous numbers both in hollow 
trees and in well mouths, native underground grain stores 
and any other similar places just now. With it is associated 
a species wuth yellow on the under surface — 8. eliminfila^ Holh, 
or peiiusa, Mab., which occurs in the proportion of about one 
to a hundred of the black ones. The skippers, in this pro- 
portion, w'ere present in incredible numbers at Goghran, 
between Talodi and Torga, in the mouth of a well and inside 
some iron tanks— -dry but intended for storing water.” Among 
the specimens in the accoinjianying box was an example, ex- 
hibited to the meeting, of each of the above Hesperidae, bearing 
the label “ 10.1.19. Tereida. In hollow Gomeiza Tree.” 

The POVERTY of the butterfly fauna op Me.sopotamia.— 
Prof. Boulton said he had received the following note on the 
butterflies observed by Capt. P. A. Buxton, R.A.M.C. His 
letter was dated April 30, 1918, from tiie Central Laboratory, 
Aniara. 

The spring in this country isn’t much better than the 
autumn, and that's pretty bad. Total list of butterfly species 
so far : P. rapae, C. edusa, P. daplidice, ? Tera<',(>his sp. (eats 
Caper), Danwida eArijsippus, a common Junonia, 3 Blues, 
1 Skipper. I really believe tiiat’s the lot.” 
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The eccentric movements of the hind-winos in Cyaniris 
ARorOEUS, L.— Prof. Poulton said that he had* received the 
following note from Dr. R. C. L. Perkins : — 

“ Parh H ill 

“ Paujnlon , 

*‘.1?/^, 6. I'JlS. 

“ It become very bright and sunny at 12 (noon) today after 
heavy rain, and just outside niy .door at 1 p.m. 1 saw a '? Hollv 
Blue (C, argiolus) settle in a sheltered place on a foreign invrtle. 
I watched it for ten minutes exactly. At first it made slight 
up and down movements of the hind- wings hardly per- 
ceptible, but after two or three minutes it made, in the most 
pronounced manner, the characteristic imivenicnt of the hind- 
wings seen in tailed species. When the right-hand wing wa.s 
elevated the left was depressed ; they were not tnoveil alfcr- 
nately. The movements only lasted for at mo,st thirty scromls. 
Except that it opened and shut its wings -opened at most to 
about one-third— at various times no furtlier movement was 
made till just ten minutes after 1 first observed it. It then 
again performed the up and down movements very vigorously. 
These movements were continued for fully a minute, but with 
two slight pauses of a few seconds. The rai.'-^ing of the liind- 
wing was sufficient to hide about one-third of the ex|)osed 
surface of the front one, and therefore very ron.spicuous. 
The movement in tailed and untailed Lycaenlds alike is 
interesting, and it would be worth while to get observations 
on many species, I have ofteu observed the in<»vements in 
L. boetica, L. (tailed), and many exotic LgcfU'iudae (Australian 
and others), but have no notes of details,’' 

Prof. Ponlton said that lie too had observed on the same 
day (Aug. 6) the movements of a ? of t!ie .same .species at rest 
in the garden of St. Helens Cottage, St. Helens, Isle of Wight. 
In this individual the vestigial character of the niovenumts 
was suggested by their feebleness. They took [ilace when 
the wings were partly open as well as when they were closed, 
and were renewed after long intervals of motionle.ssncss. 

Prof. Poulton said that he had received a note from Dr. 
ilortenseii, commenting on the .suggestions in Proe. Ivnt. 8oc., 
1918, p. xlvi : - 



“I beg to recall that my observations on Th. w~album, 
Knoch., were exactly under the conditions described — short 
rests on flowers between flights in hot sun— and there were no 
movements. The Panama species always showed the eccentric 
movements during rests,” 

The use of the “ Palisades ” of Lygaeonematus com- 
FRESSit'ORNis, F. — The Eev. F. D. Morice called attention to 
a paper by Mr. J. J. Ward, F.E.S., in the Christmas number 
of the Strand Magazine, which appeared to explain the object 
of the so-called “ palisades ” (erect columns of piled-up froth- 
bubbles) with which the young larva of the Sawfly Lygaeone- 
matus comfressicornis, F. {= vallaiGT^ v. VoUenh.) surrounds 
itself while feeding on a leaf of poplar. (C/. Proc. Ent. Soc., 
Oct. 1917, and “ Zoologist,” xx, 1862, p. 7855 — the latter 
being an English translation of Vollenhoven’s “ Mem. d’ entom. 
soc. entom. Pays-Bas,” 1, 1858.) 

Mr. Ward found that ants placed on such leaves invariably 
ran about till they collided with one of the columns. The 
latter instantly collapsed, sticking to the ant’s head, evidently 
causing it not only alarm, but extraordinary discomfort, as 
.sliown by the strange convulsions into which the insect im- 
mediately fell, and from which it did not recover for a consider- 
able time. Afterwards the mere sight of even a fragment of 
such a column made it recoil in utter horror : so that it would 
seem that the palisades, in spite of their extreme fragility, are 
really an efficient obstacle, preventing certain kinds of enemies 
from approacliing the feeding larva. 

Papers. 

The following papers w'ere read : — 

“ Notes on the Ancestry of the Diptera, Hemiptera, and 
other Insects related to the Hymenoptera,” by G. Chester 
Crampton, Ph.D., communicated by G. T. Bethune-Baker, 
F.L.S., F.B.S. 

Note on Bonelli’s Tableau synoptique,” by H. E. 
Ani)rewe.s, F.E.S. 

‘‘ On a Migration of Yellow Butterflies {CatopsiUa statira) 
in Ihinidad,” by 0. B. Wit-ltams, M.A., F.E.S. 
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Wednesday, March 19th, 1919. 

The Rev. F. D. Morice, M,A., F.Z.S., Vice-President., in 
the Chair. 

Elation of Fellows. 

Lieut- L. A. Box, 80, Northampton Road, Croydon ; Prof. 
J. Chester Bradley, M.Sc., Assistant Professor of Systematic 
Entomology, Cornell University, Ithaca, New York; Messrs. 
E. J. Burj^ett, M.A., 9, London Road, Forest Hill, S.E. 23; 
Bernard Douglas Gumming, Royal Exchange A.ssurance, 
Royal Exchange, E,C. 3 ; Capt. Tickner Ej^wardes, R.A.M.C., 
The Red Cottage, Burpham, Arundel, Sussex ; Lt.-Col. William 
Henry Evans, D.S.O., R.E., c/o Messrs. Cox &. Co., 16, Cha.ring 
Cross, W.C. 2; Mrae. Fournier, 90, Bonlvarde Majesherbes, 
Paris; Messrs. H, C. Hayward, M.A,, liepton, Derby; N. 
Marumo, Zoological Institute, Agricultural College, Inij^eriu! 
University, Komaba, Tokyo, Japan; Louis Xeli,, Imperial 
Bureau of Entomology, British Museum (Natural History), 

5. Kensington, S.W. 7; Willia.m George Fraser Nelson, 

6, Craven Hill, W. 2; John Peel, AVliittlesey, Cambs. ; 
Capt. Leslie Rawdon Stanseielu, R.G.A,, c/o Army and 
Navy Club, Pall Mall, S.W. 1 ; Major Watkin Temple, East 
Mersea, Essex; and M. P. Wvtsman, Quatre Bras, Tervueren, 
Brussels, were elected Fellows of the Society. 

Letter froni M. Charles OherthUr. 

Mr. H. Rowland-Brown communicated the following 
extract from a letter addressed to him in reference to the death 
of the late Dr. Godman. 

“ Jc vous demaride de vonloir bien faire part, a la SociM.6 
entomologique dp Londies, de mes sentiments de la phis cordiale 
et sincere condolcance, a Poccasion de la mort de M. Godman, 
“ Je vous serai reconnaissant de faire connaitre a vos 
honorables collogues de la Socicto entomologique de Londrea 
toute la rcspcctueuse affection que je portals a M. Godman. 
Je conserverai de lui le souvenir le meilleur. II ctait, com me 
vous le dites si exacteirient et si jnstement, ‘ the kindest and 
courtliest of men, encouraging, sympathetic, and generous.' ’ 
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Occurrence op Arenipubs sabella, Hmsn. (Galleriauae), 
IN London. — Mr, J. H, Durrant exhibited a $ of Areniphes 
sabeUa, Hmsn., which he had bred (July 23rd, 1917) from a larva 
found feeding in dates (May 3rd), purchased in London, The 
larva was not carefully described, but it was noted as being 
an inch long, of a dull pinkish brownish colour with the spots 
darker, the head and pronotal plates being darker brownish. 
This species, which may prove to be of economic importance 
as attacking dates, was described by Sir G. F. Hampson [Rmf. 
Mem. Lp. 8. 501 sp. 63 Pf . 24'1 (1901) : Nov. Zool. 24-36 (1917)] 
from Persia, and is now known to occur also in Arabia and 
Algeria, while a $ was captured at Canterbury (Jouymws), 
probably also bred from imported dates. When the larva 
was found it was thought to be that of Myelois phoenids, Drnt. 
{Phycitidae), another date -feeding species which has also been 
bred in this country, and the emergence of the fine Galleriad 
was indeed a surprise — there may be still others awaiting us 
in imported dates. 

Note on a remarkable Pupal Structure.— Dr. H, 
Eltringham exhibited specimens of tiie pupa and imago of 
Cryplo 2 }hatja rubescens, and read the following notes 

Some time ago my friend Prof. Poulton called my attention 
to a remarkable pupa, which had been shown to him by Mr. 
J. H, Durrant, F.E.S., specimens of which are iio%v in the 
l^ritish Mu.se.iim (Walsingham Collection), having been col- 
lected by Mr. F. P. Dodd, F.E.S. The species is Cryptophaga 
rubescens, McLeay, of the Tineid family Xyloryctidae. 

The larva burrow's in the stems of species of Acacia, and is 
found at Toow'ong in Queensland. The female moth resembles 
in size and colour one of the paler varieties of our common 
Tryphaena pronuba, but -without tlie black hind-rnarginal 
band. The male is much smaller and usually has some dark 
purple-brown markings on the fore-wing, 

When the larva is about to pupate it takes up a position 
close to the entrance of its burrow, and closes the opening 
with a plug of silky material. These habits appear to be 
common to other related species, but the pupa diSers from 
them in having a special chitinous growth on its anterior end, 
of such a shape as to resemble very closely the head of a wasp. 




H. Elh ingharo, (1e!. 


^{)xfo^^l irnivci Bity Press.) 


PUPA OF CRYPTOPHAGA RUBESCENS, McL. 
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I Imve made drawings of the pu,,a which are rcpr.aincod „„ 
Plate A. It will be seen that there is at the anteriur eiui a 
large more or less rounded mass of somewhat nodular struc- 
ture, from which project two curved and bluntly painted 
processes suggestive . of mandibles. Put i>erhaps the most 
curious development is that of a double ridge of eliitin, the 
significance of wluch is only realised from a frontal view, when 
It IS seen to give the appearance of two backwardly dirccled 
antennae. The extreme “ waspislmess of the general effect 
is doubtless much enhanced when the structure is viewed in 
its natural position at the entrance to the burrow. It will l>e 
observed that the formation i.s so arranged that when the 
pupa is lying on its dorsal surface the wasp liead is in the 
natural position, i.e. with the mandibles pointing dowiiward.s. 
It would he interesting to know if tlie inipa always lies in 
this position in the hole. Moreover, the roughened .surface 
of the head gives a remarkable resemblance to compound 
eyes. 


It may be remarked that since the burrow is jhiggcd with 
silk the wasp-like mask cannot be si'cn in anv case. This is 
true, but it would be of service to the pupa at the critical 
moment between forcing off the silk plug and the emergence 
of the moth. Also many pupae of this habit protrude slightly 
from the burroAV for an a))pret“iablc jteriod before the imago 
emerges, and thi.s probably liappens in the present case. 
It should be noted, however, that a <{‘rtain was]) makes u.se 
of the deserted burrows of these and allied wood-horitig 
larvae, whilst there is a tree cricket which preys upon the 
pupae, and thus the species is probably ])rotected from the 
cricket by its resemblance to the wasp. The other allied 
species all have a roughened (“a]) to the j»ii|)a, probably u.scd 
in pushing out the silk plug, but none exhibits even an ap- 
proximation to this wasp-like formation. It is one of those 
structures for whiidi it seems inifiossible to ai'cnunt on any 
theory of mutation. It is hoped that further obHervation.s 
will be made, especially on the habits of the wasps whicli use 
these burrows, and tlie firedaceous crickets. It should not be 
difficult to discover whether the pupae are in reality protected 
by their disguise. 
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I am grateful to my friend Mr. J. H. Durrant for assistance 
in making these notes. 

Reappearance op a Sawply in Britain. The Rev. F. D. 
Morice exhibited 2 (JcJ and a $ of TenthredeUa famcomiis-, F. 
{Tmthredo jiava, auct., nec L.), taken with many other speci- 
mens of the same at Lichfield in 1917. The only other British 
specimens are those recorded by J. F. Stephens, said to be 
from Plymouth. 

Extermination of Mosquitoes. — Mr, Bacot exhibited, 
on behalf of Mr. Main, a card setting forth the habits, de- 
scription, and rules for mosquito extermination, with illus- 
trations of Culicine and Anopheles mosquitoes and their 
larvae. The card in question was issued by the Health 
Department of the city of Stamford, Connecticut, U.S.A. 
He remarked that, although the specialist did not agree at 
all points with the writer, the information conveyed was 
both sound and clearly put; while this system of instructing 
the general public on the evils of mosquitoes and the methods 
of destroying them was simple and convenient. 

Earwigs in Flight. — With reference to a question recently 
asked at a meeting of the Zoological Society, the Chairman 
inquired whether any of the Fellows had ever actually seen 
the common earwig {Forjicula auricukiria) flying. Mr. Durrant 
replied that he had seen and captured one flying round a lamp. 
Mr, E. B. Green said that though he had not seen them flying 
he had several tiine.s found them floating dead on water in 
tanks, with the wings spread fully out as in flight. They 
appear to fly only at night. 


Wednesday, April 2ndj 1919. 

Comm. J. J. Walker, M.A., R.N., F.L.S., President, in 
the Chair. 

Election of Fellows. 

Dr. Seymour Had wen, D.Vet.Sci., Biological Central 
Experimental Farm, Ottawa, Canada ; and Messrs. Llewellyn 
Lloyd, Chief Entomologist in N. Rhodesia, Cartref, Slingsby, 
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nr. Malton, Yurks.; and Arsn.v Ariirsxrj; 'rrLLKiT. The 
Hill Museum, Witlcy, Surrey, were elected Fellows of the 
Society. 

Variety of Panorta co.mmfn'is, f.. — Mr. W. J. kic\,< 
exhibited three specimens, 1 o^atid 2 o V of the var. iunfu,^rmU(, 
Luc., of the common Scor|)ion Fly, frniu the lilarlbomugli 
district, taken by Mr. E. A. C. Stowell, B A., in 1P17. A pair 
of the typical form were exhibited with them for enmpa risen, 
A Sawfly new to Britain. Tlie Rev. F. D. Moku k ex- 
hibited specimens (3 and 2 $9) of a sawfly Inf licrto recorded 
only from Germany and Holland, Lffgacour mains- in-smacll, 
Ttschb. (= solea v. Vollenli.), and stated to be attached in l>olh 
countries to the Larch {fAirix (lecidua), but not to l)e generally 
common in either, so that it is scarcely reckoned as u serious 
]^)est by Continental forcstens. 

The larvae, however, from which these speciincns were bred 
in the Pathological Laboratory at Kew Gardens bv l\1r. Frvev, 
F.E.S., of the Board of Agriculture, a])pcared last year on an 
estate in Yorkshire in such numbcr.s a.s to do cunsidLM-altlc 
damage to a fourtccn-ycar-old plantation of Larches. 3’liey 
were supposed, at first, to belong to tlie better kmwvii species 
of the same genua, L. laricia, Hartig; but the imagines reareil 
from them differ from those of ?rtr/c<<s both in .strmdurc ami 
colour, the underside of tiie wlude body being eiifiwdy jwde, 
whereas in lands it is j)ractically black throngliout. (For 
this reason v. Vollcnhoven called the sjiecie.s ,w/cu, fancifully 
comparing its style of coloration with tlait of tlie fi.sh so named.) 
In this res].)ect, and also in the form of the saw -.sheath, 
L. wesma^U more resemble.s (ertaiii of its congeners which 
feed on Pimis (e. g. L. saxeseit i), l)ut it differs from these in 
several points of structure, the saw being sliortcr and .sonie- 
wliat less abruptly truncate, and tlie abdomen much less 
compressed laterally towards its ajex. ^dewed frmn above 
the insect has so much tlie appearance of laritus, that it 
might easily be mistaken for it, and it is quite possible that 
collectors may find the two forms mixed under the latter 
name in their collections. 

iMr. Fryer has kindly given a pair of his .specimens to the 
ritoo. ENT. SOC. LONi),, III, IV. 19111. B 
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exliibiLor, arid aTmilier to tha Natural Histor)’ Miiscmii, in 
which the species was ])rcvioiisly mjax'sejitetl neither’ by 
Britisli nor Contiticntal sjxicitiiens. 

!K/c/iC/i. Feih ■ 

The Treasurer announced that subscriptions were needed 
for the upkeep of Wicken Fen; observing that permits would 
be given preferentially to sub,scribers. He stated that two 
acres in the middle of the fen had been die red for sale at a 
very leasonable price, and had been acquired by the National 
Trust. 

of Dr. Ilfi Nomen in. 0(hj)i(ifa. 

Dr. Gahan" said that Severin liad written to him asking 
whetlier it would be possible to give to Dr, Ris’ names in 
Odonata the date at which they were ready for publication, 
the actual publication liaving been made impossible by the war. 

(Several Fellows joined in the ensuing discussion, but it was 
universally hold that such a course would be impossible, 

A Judijr. on, EutomoIiHji^ 

Mr. Bki'hunk Bakkk called the attention of the Society to 
the di.sparaging remark.s made in a recent case by Mr. Justice 
Darling witli relerence to Kntomology, and asked w'hetlicr it 
would be possible and wise to take official notice of the matter. 
It seemed. Iiowcvcr, to be generally felt that it was not worth 
while, Dr. L(U)g.staif remarking ihat evim though the “ learned 
Judge ' had displayed a want of knowledge, the Society was 
not a liiiisiiiiig school for Judges. 


Wednesday, May Tth, 1919- 

Commander J. J, Walker, M.A., R.N., F.L.S., President, in 
the Chair. 

Exhibit ions. . 

A Giciantio S(‘ARAB.~Mr. 0. E, Jaxson exhibited a speci- 
men of the extraordinary and gigantic ball-rolling beetle, 
of the family ScarcdwcifJiiC) described by Mr. G. J. Arrow 
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in last month's numbm- of iho Aim, JIso K.,t. iu», „„,lor 
the name of M„cmali,on cai,c,-y. The ty,* 
the British Museum is a male, mul that exliihiu-.l a female 
111 wMeh the intermediate lees are of more normal size ]!oi h 
specimens were contained in a collection made in variolas pans 
of South-West Africa, and the precise localitv in which these 
were taken w’as not indicated. 

COCCINELLA nrSTIXCTA, FalD., AM) JTsS AS^iDi lATJON UTl’H 
Formica rufa, L.— Mr. DoNirjTiioKi'K exliihitod tlii.s 
Coccinellid and contributed Hie folKaviuL; observation..;-.. 


I do not projioso to sSjiend loucli time on this 
point, as my cliief problem is its association with ants. 

Faldermann described and iiiruivd Hu; .s])ecies in JS-'M, 
but witli only five sSpots. Altliou-h tiiis iias to i>e the ly|»o’ 
form I believe it is exceedingly rare, and is only a case wliern 
an individual has lost a spot, and is really an aberration. 
I have only seen a single s[)ccinicii witli live ..pols, taken hy 
Mr. Ashdowm in Switzerland with a nnmlicr ol' other e.vainple:,- 
all possessing seven spots. I lia\'e never seen a Mriti.sh 
specimen, but exhibit the nearest form to it I liave taken, 
in which the 1st spot is very small. Fedtenbacher in JS-M 


again described the species nnder tiie name of 7iui</)iljlca; 
also with only five spots, 

Mulsant in 1816 described tJie usual fnrm with seven sjiofs 
under the name of 1 inay mejition that there i.s an 

aberration with nine .sjiots (ab. (huiatij.fcx, AVci.M*, i87‘.t) which 
occurs in Britain, and which 1 exhibit. 

Dislrihution.—C. (Ustinda appears to be widely distributed 
in Europe and occur.s in the Caucasus. 

British JHstrib'idioii: — In Biitain it has been found in 
Hants, Sussex, Kent, Surrey, Essex, Berios and AVorcestiu. 
Edward Newman first recorded it a.s British in 1817; but 
Stephens stated that he had placed Briti.sh sjiocijiien.s in the 
Museum Oollectioii in 181 G. 

Association with Ants. — The first time in literature that 
this Lady-bird was mentioned a,s actually being connected 
with ants, was in 1888, wiieii C. 11. Moi'ris recorded it from 
near Lew'es, and stated it wii.s attaclied to the nests fd 
Formica rnfa. It is, of course, most probable that the single 
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example of C, 7-pundal.a recorded from Finland in 1843 
as being taken with F, mfa, by Mannerheim, was really 
C. disfincta. 

In 1895 I recorded it with Formica rufa, and pointed out 
it waa a myrmecophilous speciee. 

As a matter of fact, it is only to be found in the immediate 
neighbourhood of ants’ nests, and in this country with 
Formica rufa. My problem, which I have been working at 
for over twenty years now, is to try and account for its 
association with ants. 

I have taken it, in every month in the year, on and about 
the nests of F. rufa. In 1900 1 proved by experiment that 
this species was more protected against the attacks of its 
host than is the nearly related C. 7-]mndata, and that the 
ants were far less aggressive to it than they were to the latter. 
TliLs point I was able to demonstrate to Mr. Blair in the field 
last year, when he waa with me at Weybridge. 

I may here mention that Dr. Sharp has kindly dissected 
the d genitalia of C. distinct a and C. 7~punct-ata for me (which 
I exhibit), and he found they differ greatly; those of C. 
distincUi being very higlily specialised. 

In 1900 1 suggested that the larvae of the beetle fed upon 
the Aphidae and Coccidae dwelling with the ants. This 
point wa.s seized on by Wasmann in a paper published in 
1912 (the first and only real record of the Lady-bird with 
ants on the Continent). lie writes ; “ The larvae of this 
Coccindla lives from analogy with the other Coccinellid larvae 
without doubt, as Donistliorpe already in 1900 has remarked 
on the Aphidae and Coccidae dwelling with ants.” He then 
goes on to say that the ant species with which it occurs do 
not keep any Aphidae or Coccidae in their nests, and that 
tliis is a Darwinian paradox. In this he is not quite correct, 
as F. rufa does keep a few species of both in the nests ; but 
not, of course, in anything like sufficient numbers to serve 
as food for the Lady-bird’s larvae. However, on July 3rd, 
1918, I found a large number of the larvae feeding on Aphids, 
attended by the ants, on fir-trees over rufa nests. I brought 
a number home, with fir-boughs covered with Aphids, and 
introduced them into my large rufa observation nest. They 



all pupated and hatched by July 20t]i; ei^lit to nine days 
only being spent in the pujjal state, I esliibit larvae and 
pupae and, bred insects and the pupal skin. 

Both the larva and pupa differ in various ways from 
those of 0. I'pwictata, but we need not go into tliat 
here. 

In 1908 I wrote : “ My present view is that these beetles 
seek the nests of Formica rufa for liibernatiun, and leave in 
the spring or early suiniuer.” I endeavoured to settle this 
point this winter. 1 brought a number of tJic beetles home 
on August 27th and established them on the sjuall fir-tree 
planted in niy large riifa observation nest. Of eoume, my 
Aphids died off, but I found the beetles would feed with the 
ants on the honey supplied for the latter. I may mention 
that a number of them passed the whole winter on the fir- 
tree, and sides oI the nest (I exhibit two of them taken off 
the small fir-tree to-day), but a number di.saj>j)eaivd. Dn 
Feb. 29th this year 1 dug up tlie whole nest, all the ants being 
down below, but only found one Liidy-bird right bejjeath 
the debris with the ants. 

On Feb. 28tb I had been down to Weyhriilge and dug n]) 
a rufa nest in nature there. The ants were right heiow the 
hillock in earth chambers some 2J feet down, and I found 
one Lady-bird with them; dormant, but qiiile alive. There 
were others a,s usual on the fir-trees above the nests. 

I fear tlii.s ls not sufficient evidenee to i)rove my jioint, 
and one must .still ask why is C. dMuda onl}' found wi(h 
F. rufa, when it could as easily find plenty of its food away 
from ants’ nests ? 

Another point which may be a factor m the problem i.s the 
fact that CoedmUa didimfa is often found in company witli 
Chjthra i-functaia, the latter beetle pas.sijig its earlier stages 
in the rufa nests. I stated as long ago as 19(X) that 1 con- 
sidered the CUjlhm to be a mimic of the Coccimlh [But. 
Rec. xii, p. 174 (1900)]. Tliis is a case of Mullerian mimicry 
as I suggested might be the case in 1901 {Trans, Kni. Soc. 
Lond., 1901, 367]. Experiments with Chjthra at the /am- 
logical Gardens proved it to be distasteful to vari^ms birds and 
insectivora [Trans. But, Soc. Loud., 1902, p. 17j. It un^,ht 



xxii 

be that the CoccvMUa was a mimic of the Clythra in the first 
place, as the latter always lives in n(fa nests in its early 
stages. C. di-stincla has larger spots than C. 7-pimct(Ua, and 
this may have been brought about by niimicry as the spots on 
the Chfihra are still larger. 

Prof, PouLTON suggested that this was possibly the be- 
ginning of an association which might gradually develop. 

The President observed that he liad seen a number of 
Cuf.'cinellids emerging from ants’ nests in Blean Woods at 
tlic end of April 19U, all immature. 

Mr. Cha.mpion suggested that the instinct of the Coccinellid 
to lay its eggs might be stimulated by tlie presence of the 
Aphids, and have no relation to the ants, with reference to 
which Prof. Poui.tok said that he understood from Mr. 
Donistborpe that the Coccinellid larvae were not found indis- 
criminately on colonies of the Aphis, but only on those in 
the neighbourhood of the ants’ nests. 

Female forms op Pafilio folytes, B., bred at Hong- 
Kong.— Prof. PoULTON exhibited 4 females bred in 1914 
by Mr, R, W. Barney of St. Stephen’s College, Hong-Kong. 
Accompanying these was a stichivs, Hiibn., form of female 
{without w'hite in the hind-wing cell), raptured Aug. 1, 1914, 
and described by Mr. Barney as closely resembling the female 
parent. Of the 4 bred specimens one (bred Nov. 27) was a 
stichius form with a minute vestige of the white mark in the 
liind-wing cell, one (Nov. 23) a polytes form but with a very 
.small white patch in the same position, two (Nov. 24 and 20), 
the d'like form mamhne, Rothsch., corresponding to the 
cyriis, Riibn., ? f. of the more western subspecies, pmlyles 
roniuluSt Cram. The three first-named specimens afforded 
some slight evidence that the amount of white in the hind- 
wing cell was a hereditary feature, but further investigations 
on a large scale were greatly needed. 

The Ethiopian Hespertd Rhopalopampta anchises, 
Geest., attr.ycted by light.- -Prof. Poulton exhibited a 
male and female of R. anchises cap(.ured by the President 
under the circumstances described in the following note from 
hi.s diary of June 18> 1893 : — 

‘‘ In tlie evening I caught two specimens of a fine large 
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slaty-black Skipper, with broad wliito bar on the under- 
side of the hind-wiims ( ? L^hiviie sp.), wiikh were attracted 
to the light of tlie lamps in the saloon (of H.M.S. 

‘ Tyne 

The ‘‘ Tyne ” was lying about of a mile otl the sliore at 
Aden, and the time was, Cuminaiider \Valker believed, 1 h?- 
tween 9 and 10 p.in. The l?ev. K. St. Aubyn liogers hail 
called attention to tlie crepuscular habits of the genus in 
Proc. Ent. Soc., 1918, p, xxvii. The sjiec-ies is well known 
at Aden as well as from many parts of Africa. It is i-erfalnly 
usually on the wing by day, and an account of its ro.sling 
habits at night, at Aden, was published by Col. d. ^V. A'erlniry 
in the Bombay Natural JHistorv Society, vol. vii, 1892, p. 217. 
Col. Yerbury found it not uncommon in June and .hdy 1883 
on the Aden coast, but only once met with it inland.- Three 
specimens taken by him at Aden on Jidy 8, 1881, arc in (he 
collection of the British Museum, 

Obskrvatio.ns o.\ NEOTKorK'Ai. jxsKcT.s.- Ih'of. BornTON 
gave an account of the following olcsei'vaf inns by i\lr. (\ B. 
Williams, and exhibited the specimens refeitei! fo. The notes 
were contained in two letters w ritten fruui Trinidad on Cct. 12, 
1918, and Feb. II, 1919. Prof. Jh>ulto]j hud becJi kindly 
heljied in the determinations by his friends, Mr. C. J. Arritw, 
Major B. K Austen, Mr. J. >i. Durrant, Sir G'oorge iiamp.son, 
Dr, G. A. K. Marshall and l\lr. N. D, Bilcy. 

(1) “Two specimens of a Skij)per iHitterily which went 
through some curious mignition-likc movement, s on the 
border line of Panama and Costa Pica. On t'crlain evenings 
they would fly past in tliousands, from about- '1.30 j).ni. 
onwards, at full speed in a S.E. direction, only to return (but 
in much smaller numbers) later the same evening. 1 will 
give all the particulars in another jta|icr I am juujuiring on 
Butterfly migrations. I find the ,s[tecie.s is quite common 
in Trinhiad; in fact, it is one of our commonest Skip])ers. 
Yet no one has ever seen it migrating in (lie way^l saw it in 
Panama. They are almast impo.ssihle (o eiitcli. ’ 

The Hesperid butterfly wji.s Calpodes vihhm, Crum.— i-wo 
labelled Panama, Guabito, Bocas tied Toro, Apr. 3, 1917, 
three Guabito, May 24, 1917. All were females. IThi.s fact 
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and the observations on the habits of Hesperidae recorded by 
C. 0. Farquharson, J. C. Kershaw, Dr. S. A. Neave and 
others (Froc. Ent. Soc. 1917, p. Ixxvii and references there 
quoted) seem to offer strong support to Mr. G. C. Champion’s 
suggestion (p. xxviii) that the flight of Calpodes elhliiis was in 
search of water,] 

(2) “1 enclose two dark slightly metallic Microlepidoptera 
(marked ‘ gyrans ' on the label), which, with their relatives, 
are not uncommon in this part of the world. Their remark- 
able characteristic is the inability to move any distance in 
a straight line (by walking). If a specimen wishes to get 
from a point A to B, usually on the uppersidc of a leaf of some 
low plant, the track is as follows [a drawing was here given], 
including a large number of complete turns as if waltzing. 
At first I thought that the turns were always in the same 
direction, but I found that this was not so, and that tlie 
same individual turned indiscriminately to right or to 
left. I feel sure that the group must be well known, but 
they are new to me. I have dubbed them- for want of 
a better name — hiebriatidae, which really sounds quite 
scientific ! ” 

The tw^o species belonged to the Strobma group of Gele- 
cMaclae (Timina) : (1) Hohphysis sp. nr. stagmatophora, 

Wlsm., from Rio Claro, Trinidad, Apr. 27, 1916, (2) Sysiasiota 
sp. nr. leuciira, Wlsm,, from Issororo, British Guiana, June 
1916. Mr. J. H. Durrant, who had kindly examined the 
sirecimens, has drawm my attention to B. Clemens’ description 
of the habits of the species of Slrohisia, in Stainton’s “ Tineina 
of North America,” 1872, pp. 117, 118; — 

“ The perfect insects are most commonly found in shaded 
places, on the surfaces of leaves. They are active and rest- 
less in their motions, and turn in circles on their resting-places, 
especially after short flights; withal they are disposed to be 
quarrelsome and drive away from the leaves on which they 
may happen to be enjoying themselves, other ‘ little j^ople ’ 
of the shaded wood.” 

(3) ‘‘ A remarkable moth that I found in St. Vincent with 
two protrusible tails. These tails are apparently hollow and 
can be straightened out ( ? by pressure from within), when 
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they are almost as loiija; as tlie body of the motlt. or cnrlrd 
up as you see them in the dead si)etimeii. 1 have never 
anything similar before or since,'' 

Harrisina coracina, Clem., o'' {Zi/gaeuwae), from St. Vincent, 
Dec. 11, 1917. The structures described are male secondary 
sexual characters, and are doubtless of c])i^am!c signitlciince. 
Their eversion is almost certain to be cfl'ecied as Mr. 'William.s 
suggests, and introversion by an axial muscle attached tt> 
the inside of each apex. Observatioris on thi'ir use in (‘ourtshij> 
would be extremely interesting. 

(4) “ When in Panama last year, 1 g()t 20 or so small 
Tjcpidoptera from the fur of a Three Toed kSlotli just shut. 
As soon as the body fell to the ground tliey slaited living from 
it like Hippobo.scid.s from a large, bird, 1 think (juite as tuaiiy 
again escaped, so tiiat there must have been id or fid mi (he 
one animal. T made a very close .search over (he skin the 
same day, but could find no trace whalover of cal erj pillars, 
nor did the fur seem in any waj' damaged. 1 wa.s iis.su n>d 
by a local hunter that every sloth that lie has shot has these 
moths upon it. 

I sec there is a mention of a moth living on a sloth in 
the ‘ Cambridge Natural Ifistor}',' Init without reference or 
identification. In the Jiopes that the}’ may be of interest 1 
am sending .specimens liy this mail iind should be glad (pf their 
name or any information alio Lit them." 

The moths were 8 d' and 3 7- ‘>f ('rgploscs chuhwpi, ])yar 
{Pyralidae^ Semniamc), from CJiiriquichto, Ihinama, i\Iarch 12, 
1917. Mr. Williams obtained idtogetlier Idd^^ind 5 V. The 
females are larger, with rounder wing.s and duller markiiig.s, 
but otherwi.se .similar in appearance to the maie.s, The larvae- 
are believed to feed on the symbiotic alga to which (he .sloth 
owes its greeni.sh colour. The slotli-lia ii ntl ng motli mentioned 
in the “ Cambridge Katiiral Hi, story, ’ jnsccta, IJ, p. 43d, is 
spoken of as a Tinea, but the only three s[pccies known to 
have these habits are Pyralcs, belonging to the Pemniuum 
{Ohrysaugime). Sir George llampson ha.s kindly given the 
names and references : 

“ Btadypodicola hahneh, S[iuler, Biol, (ientralid-, xxvi, jpp. 
G9(K7 (1906), Amazons, 
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“ Cry flam ckohepi, Dyar, Proc. Ent. Soc. Wash., ix, p. 
148 (1908). Costa Rica; Panama; Colombia. 

‘‘ Bradypophila yarbel, Ihering. Rev. Mus. Paulista, ix, p. 
124, PI. Ill, f. 4 (1913). S. Brazil. 

(5) “ Two beetles, with, in life, the most disgusting odour. 
At the time I was smelling evei_y1;hing I caught, and these 
nearly made me sick.” 

Canthon irianguJaris, Drury {Copridae), ^ from Yarikita 
Portage, N.W.D., British Guiana, July 28, 1916. It would 
be inte re, sling to determine whether the smell i,s due to a 
sjiecial secretion, to the dung frequented by the beetle, or 
to the dung acted on in the body so as to become more 
powerfully olTensive, 

The three remaining observations refer to the mimicry of 
Aculeate Hymenoptera by insects belonging respectively to 
the Lepidoptera, Diptera, and Ilemiptera. 

(6) “ A wasp-like moth from Panama that has even managed 
to fold its wings longitudinally in its elTorls to deceive.” 

Tinthia sp. ?, nr. lahogana, Drucc {Aegeriadac), San S.an, 
Bocas del Toro, Panama, Mch. 22, 1917. 

(7) “A large dipteron winch very closely reseinbles a bee, 
even to the thickened hind tibiae which it replaces with 
hairs— for the moment I was quite deceived — but the an- 
tennae give it aw'ay. It hasn't managed to imitate these 
yet ! ” 

A female of Mallopkom emverii, Bellardi {Asilinae), from 
Surelka, Costa Rica, Apr. 6, 1917, It was especially interest- 
ing that these Asiliimc mimicking hairy bees should incident- 
ally have come to resemble mimetic Asilids of a diSerent 
sub-family, the Laphrinae. 

(8) “A Reduviid which closely resembles one of the fossorial 
wasp types. I am sorry I can give you no notes on it alive. 
It would be interesting to know if it has developed the habit 
of shaking its wings at intervals, or wagging its antennae, 
tliat one .sees in the model.” 

Spiniger spinidorsift, Gray, Talamanca, Costa Rica, at 
light, Apr. 21, 1917. The apical section of the antenna, 
rather over ^ of its length, is dark, of hair-like fineness and 
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would be iuvisibJe at a little distance. The short basal joint, 
also dark, is followed by the most consjiicuous element. This, 
made up of a long single joint, is yellow and thu-s resembles 
the antenna of many of the large Fossors, altliougli the like- 
ness is here brought about by colour alone, and not, as iu 
the Looustid described in Proc. Ent. Sue., 1913, p. lii, bv a 
change of form. The most striking feature of the resemblance, 
is provided by the reddish orange brown colour of tlie wiiuTs 
which, seen in sharp contrast against tlie black body, are 
wonderfully like those of several welbknown Neotropical 
Fossors. There could be no doubt tliat the movements in 
life were consistent with the mimetic resenildance ; for Thomas 
Belt wrote of a NicanigLinn species wliicli is evidently 
/f'pinidorsis {hiieieornis i.s ncm-exi.steut in the genus, but 
hUescens, Walk., is a syjion^'m of spinidoysh) : T onb day 
observed what appeared to be a hornet, with brown semi- 
transparent wings and yellow antennae. It ran along the 
ground vibrating its wings and antennae exactly like a 
hornet, and T caught it in my net, bclio\'ing it to be one. 
On exainiiiizig it, however, 1 found it to belong to a widely 
different order. It was one of the llcmiptera, Hp{iii<jcr 
luteicoi'nis (Walk.), and had even' ])art coloured like tlie 
hornet {Prioc^neniis) that it resembled. In ite vibrating, 
coloured wing-cases it departed greatly from the normal 
character of the Hemiptera, and assumed that of the hornets.’’ 
See “ Naturalist in Nicaragua,’' 2ijd Ed., Loud., p. 319, also 
the illustrative woodcut. 

Dr, Seitz had observed the mimetic movemeJits in the 
Brazilian, species Spiniyer afer, Lcp. and Serv. (Prt>c. Ent. 
Soc., 1913, p. li), and had also published a description of similar 
movements in probably the same spccie.s of Beduviid from 
the Corcovado, which 'texactly resembles one of the dark 
stinging-wasps of the geiiu.s PepsL<>, n.nd the bug makes tJic 
same sort of movements as the \^'a,sp doe.s, though tlic.se are 
of a kind quite different from those of ordinary hugs.'’ (Ent. 
Zeit, Stettin, li, 1890, p. 281, quoted by Dr. David Sharp in 
“ The Cambridge Natural History,” Insecta, II, p. D58.) 

Mr. Duerant ob,seTved that .several moths have been 
recorded as being found on sloths. 
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Keferring to the crepuscular “ Skippers ” Dr. Neave 
remarked that in Africa the flight was not a long one, but 
took place before settling down. 

Mr. Gkeen said that in Ceylon allied “ Skippers ” w'ere 
day-fliers, but took shelter in culverts from which tliey could 
be disturbed. 

Referring to the migration -like flight of Calpodes dhlius 
Mr. G. C. Champion said that the dates given by Mr. Williams 
fell into the dry season, and that his experience in Central 
America led him to believe that the insects were seeking 
W'ater in damp spots in some nearly dry river bed. 

Pajpers. 

The following papers were read : — 

“ On the Types of Oriental Cnmhidae in the British Museum, 
and in the Ho])e Collection in the University Museum at 
Oxford,” by H. E. Anouewes, F.E.S. 

“ The Bi‘iti.sh Species of Genera Andrem and Nonuida,” 
by R. C. L. Berkius, M.A., D.Sc,, KZ.S., F.E.S. 


Wednesday, June 4th, 1919. 

Comrn. J. J. Walker, M.A,, R.N., F.L.S., President, in the 
Cliair. 

Death of a Fellow, 

The sudden death of Mr. W. E. Sharp, a former member 
of the Council was announced. 

Election of Felhivs. 

Messrs. Christopher TIoward Andrewes, 1, North Grove, 
Higligato, N. 6, and J. Winterscale, Siingei Klah Estate, 
Sungkai, Perak, were elected Fellows of the Society. 

Exhibitions. 

A BRED Specimen op Lobesia permixtana.— Mr. Sheldon 
exhibited a specimen of L, permixtana, lib., bred from the egg, 
nd reared on oak, its .supposed usual food-plant. 





Pupation ok CuATTRNUKNrA w-alui'm.- Tho J?ov. P,. 
Wheeler exhibited, on belialf of .Mr. I^rtdeaux. soino liirvae 
{full grown, and after the colon r-change) and pujxte of thi^ 
species, which were found in tlic open on twigs of 'Wydi-Khn, 
near Brasted, on June }. The larvae seem fond of choosing 
the deserted domicile of some other ieaf-sjuuniug larva, such 
as Cheimatohia hrwnata or a Tortvix. 

Spider and Butterfly Prey.- -Mr. "Wjieeler also ex- 
hibited for Mr. Prideaux a specimen t)f Hesperia aJeeohts, 
seen on May 28 near Brasted, on a spike of bugle, with wings 
outspread, and which refused to move on being approtudietL 
It was found to be dead, though still liiuj), with a spi<ler (also 
exhibited) with its fangs embedded in the back of the thorax. 
The spider allowed itself to be boxed, without relin<[iii,shingits 
hold on its victim, and retained this position for .several lioiins. 
Subsequently a live s|X3oimcn (J Cahera paintria was olTercd to 
the spider, which it treated iji the same way as the 8kip[H,‘r. 
A specimen of Hmiemi dentina, however, ^^•as diiTorently 
approached, the fangs being inserted beneath the thoni.x, 
between the 2nd and 3rd pair of legs. 

Ova of Coccinella DtsTiNCTA.'-Mr. Oonistuori’k ex- 
liibited eggs of Coccinella disdneta. found at Weybridge on .May 
30, on oak, fir, and birch over rafu nest.s; the omjity egg case.s 
of eggs laid on 21. v. 19, which liatclied <-ii 25Ui: yiamg larva 
hatched on 25th,, 1st moult on iJIa)’ 30; also a live V f-'- d/s- 
(dneta, which was observed at Weybridge laving eggs on an 
oak-leaf* together with the eggs in cjiiestion. 

The life-history aj)}>ear.s to bn briefly a,s fulhnv.s ; Copula- 
tion takes place in May (I observed it on illay 1 ! and 21 thift 
year; the d sits far back on the '1', and his front tarsi rest on 
the large black central spots on the elvtm of the V). I'lie 
eggs are laid in May; a few were laid in ea})tivity on May 17, 
but w'ere subsequently eaten by the Lady-Birds theni.se) ve.s. 
One bunch of some twenty eggs was found on the underside of 
a pine-needle on May 21, at Weybridge, but as no more could 
be found it was probably early. On ^lay 3d, liowever, biinckcs 
of eggs were found on pine-needles, oak, and birch over rvfa 
nests, and a ? was observed laying eggs on the underside of an 
oak-leaf. When site liad finished she walked quickly away. 
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The eggs arc long and of a bright yellow colour, and are laid in 
rows like a lot of little barrels placed close together. When 
thti yoisn^ larvae hatch in about live days they feed on the 
Aphidae on the trees. Judging from my expCTiencc last year 
they become lull fed by the beginning of July, pupate on the 
trees and remiiin in the pupal vState for eight and nine days. 
The ]Terfect insect then remains on the trees and near the ruja 
nests for the re.st of the year, hibernating on the trees and 
sparingly in tlic nests. 

Many Fellows, including Dr. Marshall, Prof. Poulton and 
Messrs. Chamriox, Corbett, Row lax jj- Brown, Blair and 
Crawlev, di.scussed Mr. Donisthoriie’s observations. 

Puparia unidentified, — Mr, E. E. Green exhibited some 
puparia found on decayed wood, at the margin of a lake near 
Shrewsbury, in the month of September. The puparia are of 
the shape of a lim^iet-shell, oj^)en below, with a siib-acute apex ; 
of a dense structure and pitchy black colour; the outer surface 
rugose. The material of whicli they are composed is probably 
cxcrementitious. The pupa of the insect occupies the con- 
cavity of this cover and is exposed below. 

Mr. Green asked whether any Fellows present were ac- 
quainted with these puparia, which he thought might lie those 
of a Coleopteron, 3Ir, Collin suggested that they might be 
those of a mycetoplulous Dipteron, Mr, Green then remarking 
that he had seen somewhat similar Mycetophiled oases in 
Ceylon, 

Evidence of Mendelian Heredity in Paiulio pardanus, 
Brown, — Prof. Poulton said that he had received, on May 
27, a letter from Mr. C. F. M. Swynnerton, giving an account 
of some interesting breeding experimente on P. dardanusi - 

'' Chirindn, S.E. Rhodesia, 

** April 13, I^ID. 

“ I luive a little news for you at la.st, not about ethalion, 
tin's time but about dardnirm. Mr. E. E. Platt sent me last 
year 2 families of cenea pupae. The first got here just in time, 
the second just too late (emerged and dead). Each had a 
slight hi'ppocoou, taint, shown by 2 or 3 of the 9? in each, being 
hipjx)Coon. Tliere were no dardanus obtainable here then, 
though I searched myself and put on iny good native collector 





andofiereda bigreward. So I got 3 pairings of the can „ „ 

and a i™ pupae from eadr, to try aaala tor 
^ ?,V 0T[A :iixn. 'i.\s aud 

some oi tke and local no^v v^e^cnt, 1 .ocuitnl luinn... 
The evidence already suggested strongly that in Fain, i a pure 
cenea strain had been secured. Fain. 3 .slhoved the hippoemn 
element again. It was from 5 9? of tliesc two familie.-i that I 
secured fartlier eggs, now pnprie and emerging. The emer- 


gences so far are most interesting, and if those yet to come 
don ti upset thing.s, they seem already to amount to a proof 
of Mendelian inheritance. 


“ Here is a summary of the wliole ex|)eriine7it so far. 

“ P = ceuca $9 and ex Piatt's pujiae. 

C— subsequent eojn])lete c£i>cu 99 (drdined below)., 

» incomplete ., 

h — hppocoon 9$j [h] — captured Jj (presumably 

hippocooii) 

“ The figures are brought up to It). 


P? XPJ (<!■) 

None yet 10 0 + C', 1 S 1 1 / [• t! J 

So that from— 



CV) 

;* ll-l‘ r 

•M, ‘■'c' -1^ 
l.\|i’rjl 13) 


complete ccnca x iiijipocQuii- 1 have in F. 1 nt'ca only 
j(incomplp,tc and otlicr), 

cemr-mothered hippotvon X hippacw)! I ha.\(‘ in F. I 
kippamon only, 

cenm out of a mixed fiimily X hippocuini I have in F. 1 
kipiiocoon and au><‘a. 


‘‘So far as I have gone (and it wa.s liic .same in my 11)15 
ex[xn’imeiits which got no fartlier than F. 1) I am ahle, I thiiih, 
to recognise complete cenea by the ] absence of dark sliading 
at the base of the h.-w. under-,surface ; inconqilete cenea hy the 
absence, complete or nearly, of thi.s shading and bytlie presence, 
usually, of pale scales (wliitisli or yellow) Iielow the main f,-w. 
spot — corresponding, that is, to the, exien.slon in Itippueonn of the 
big li.-w. patch into the f.-w. Tlic underside dillerencc is tlic 
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constant one, or nearly so. The w |j])eraide approach to hippo- 
coon in my first ex|)eriinents (1015) varied much from family 
to family being g)'tat in at least one of them (and involving 
the whole f.-w. pattern); while, in one, some individuals were 
actually hip'poi'wu. There may of course have been a little 
kippocoon in the mother's ancestry, though it didn’t show in 
the emergences of her generation. It will be interesting to see 
if the segregation will be complete in F. 2 — into hippocoon, 
complete cenea and incomplete cenea. I shall attempt F. 2, 
but do not ex^)ect success because 1 am due to go on 
another tsetse ex})edition (this time for the Rhodesian 
Govt.) as soon as a bad foot is better, and because of 
another journey which cannot be avoided. My plan (already 
begun) is to pair the ‘ y ’ females with their own and “■ 0 ’ males 
and to pair these same dd a second time with the ‘a’ (kippocoon) 
to ascertain the do's composition. But, as I have just 
said, the (‘hance.s of being able to carry the ex^)eriinent through 
are, unfortunately, almost nil. 

“ Pairing now offers little dilhculty, I have made it com- 
pulsory ! The genitalia are brought into correct juxta|X)sition, 
ver}' alight pressure i.s exercised on the sides of the two abdo- 
mens with finger and thumb of each hand and, as soon as 
the d fs seen (by abdominal movements) to take on, he is 
allowed to hang, and both are placed in a box, better dark. 
Some dd refuse. The pairings of which I am now seeing 
the results were obtained in this way. The only infertile 
}>airings were some obtained with cenea dd that I had had 
to keep some week.s to await the emergence of a hippoevon 
family. It was doubtless a matter of senile decay, hastened 
by captivity! Even crip [lies arc usable by this method: 
? X (y. above) from which I obtained the continuation of 
my pure ceaea strain (a few eggs only, it is true) was a bad 
cripple. Some cripples, of course, couldn’t lay. 

“ April 19.— I have added to the table emergences to date, 
all conoborative. 

“ My first cmea paired and put out to lay was killed ])y 
driver ants, which also destroj^ed all the larvae of a lot of 
local kippocoon families I had in hand (for your inheritance of 
small variations work). I have three more (all y) paired, 
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two with 6 oo, one with own, ami a hippiH'ooii y * lavlnj^. 
Now that a wet spll is over J'il try and make a stari lieihro 
leaving home, hut unhickily my foot is better and I raii’t 
postpone long! 

“ It is unlucky for further breeding that the ,> einergenees 
have been so fewn Only one y or ^ d until the day htdore 
yesterday.” 

Prof. Poultnn said it was very interesting that. Mr. Swvn- 
nerton had now confirtned - altlioiigli lai-ger numiiers were 
very desirable— -the cuncUision.s set forth in Jh’oe. Kid. Sue., 
1914, p. Ixviii. The predominant form in Natal and the 
south coast of Cajie (!uIum\', ccuca, was thus shown to he 
a dominant relatively to itipjiocoatt, while tlie |iredoniiiiant 
fonn everyw'here else in Africa was the recessive lupptirtion 
itself. The facts brought foi’ward in llM I also soemeil to 
yirove that h{ppocoo»> was recessive to lifipf/oinns. iihdn iHoiilcs, 
a ki<jhiA\kc ? at Chiritida, and dnm inasmuch as all 
these had given a mi.\iure, often appro.xitnatcly hall ami 
half, of their own fonn with hijipamm, the male parent 
having presumably carried the tendencies (d (he latter. 1 lie 
Mendelian relationship of these forms to each other ami to 
cened is still uncertain. 

African PAPinio.s uk tiik nikkcs, Ca.AM., <u:oci> Arr.M FKo 
HY BIRDS.- Prof. Potji.TO.v .said that he had received from 
Mr. C. N. Barker of the Duriian Museum (he following 
observation contained in a letter, \M’itteti to In in fnun the 
Durbtyn Zoological Gardens on April !», Idll). by Mr. Harold 
Millar 

You will 1)0 intew.Ge(l to learn that recently bv mv oihee 
here a sparrowhawk caught, on wing, one of the large blue- 
banded Papillos and ate it. Have never su.s|K>cted they 
would feed on biit-tcrliies. ’ ^ 

The butterfly mast liavc betm, as .Mr. Barkei- states. Pupiho 
lyaells, Dbl. It was a turiuus tuniculcnci', viaw al Mr. 
Barker's comment—" Surli occasiimnl inciik.iits arc very 
intercstiDg, but do not influence my contention tlwi rlic 
persecution is not s.ifScient to justify the resnils elamic.l for 
it "-that the first record of an attack on tins tVpdrc lo 
reach tills country should have heou at once I.dlowc,! hy 
BBOC. ENT, SOO. LUNU,, HI, IV. PJl9. 
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another observuliun, which W'aS; in fact, made a little earlier. 
Capt. W. A. Ltimbom wrote as follows from Dar-es-Salaam 
on March 2t>, : — 

‘‘ I saw a most interesting incident only this evening. Two 
tiny birds, no larger than the little Cordon Bleu [Estrilda 
j[)koeiiico(is, Swains. | or Kouge, were vicing with each other in 
pursuit of what at a distance I took to be a large black Nuctuid 
now coinnutii in the house. The two birds got it down and 
pecked it vigorously, but it escaped, only to be attacked by 
another similar little bird near by. Then all three attacked 
it, and so I Hung a stick at them, and they flew off. To my 
ast<mi.sfinient the insect turned out to be a Pap. nireiis, Cram., 
or unc of the closely allied sjjecies, vsdth both fore-wings, the 
right especially, badly torn behind, but its energies were 
little impaired. I could not catch it, and by and by it 
flew into a lime tree and finally escaped.'’ 

Observations on the larva and pupa of TJropteuyx 
SAMBU i'ARiA, L. — Prof, PoULTON exhibited a pale yellowish- 
grey pupa of nambucaria in its 0 })en network cocoon spun 
unKuig strips and small pieces of wdiite paper. It had been 
already shown that the colours were adjusted so as to har- 
monise with those of the normal surroundings- dark or pale 
C' Colours of Animals,” London 18D0, pp. Ill, 112; Trans. 
Kilt. Soc., 1910, pp. 113, 141). Although this power was 
present in many butterflies, saaihucaria w'as the only moth 
jiupa in which it had been observed. The chrysalis also 
resembled that of certain butterflies, e. g. Pyrameia atalaiita, 
L., in the rapid lashing niuvements of the abdominal segments 
which took place on disturbance and were probably a defence 
against enemies, 

The larva, found upon ])ear in the summer of 1918, was 
over 2| in. long when mature. Living by itself in a large 
sleeve out of doors in almost normal conditions, this single 
larva offered the opportunity of studying certain instincts 
with a precision unattainable when many caterpillars are 
kept together and disturb one another. I especially wished to 
determine the time at which the rigid, Avondcrfully twig-like, 
diurnal attitude was abandoned and feeding begun. The 
hours are summer time. 
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Mmj 18, lOlD, 6.10 p.in.- -(lontly fceilin<j on tlie loaf with 
which its head was in (.'oiitart in the day position, ]0. 15 p.m.. 
had moved to a different part- of the stem, the liead now to- 
wards the base of the twig instead of towards the ti[)— the 
invariable position when observed by day. 

Mmj 10,~Mornijig : resting on aiiotlier twig. Tiiem is 
certainly no tendency to home like that observed in 
limpets. 9.10 p.m., day position; 10.45, crawling about, 

May 20. — Day position nuiintaijied at 9.J0 p.ni. (third 
observatiioji) ; 9,413, eat-ing without moving, 

May 21,- Day po.sition at 9.20 p.in, (tliiul observation); 
9.55, eating vigorously in new po,siti(jn and with Imck curved. 

May 23. — Day jxjsition at 9.30 ]>.m. (third observation); 
9.45, moving about ficelr. 

May 24.- Taken to Tnu.seuin tu be photi.igraplied. ' The 
disturbance caused the larva to alter its attitude, aiul when 
the twig wa.s fixed upright in front (jf the camera., it was 
standing out at right anglc,s to its .sii])port. Althniigli in 
this position it appeared to be rigid, close insjxn t.io!! showed 
that it was not really so ; the strain was too great, and l lie 
caterpillar was continually making rapid niovemcnts of siimll 
amplitude, but suilicient to jTOvent the taking of a photo- 
graph. When its head was gently raised and suji^xjrtcd ii» a 
notch cut in the edge of a leaf the larva had no difliciilty in 
maintaining sufficient rigidity, although ininute jnovenient,s, 
perhaps caused by the contraction of the dorsal vcs.sel, am 
imlicuted in the negative. 

Cessation of feeding, already linniinent, was i)crhaps dekr- 
mined at this date by the disturbance. Wiieu the .sleeve was 
again fixed on the pear tree the larva w’ent to the living twig 
and assumed the rigid day position, still maintained at 
9.17 p.m. and at 9.30, although at this time a thick line of 
silk was first observed joining the head to a leaf. 13y 10 p.m. 
the line appeared to be longer, but 15 minutes later tlie larva 
was walking about. 

May 25.— The threads observed on tho previous day were 
probably abortive attempts at spinning, for on this evening 
the caterpillar had fixed a small loose leaf to stem, sus])ending 
it by a silken cable. The caterpillar, close beside it, also 



XXXVl 


hung vcrti rally from its liind claspers and was clearly shorter 
and stouter. 

May 26. — In .same pusition . About noun taken down and 
found to be about in. long in the extended position. The 
larva wa.s then dropfwd into the white surronnding,s and 
wriggled violently for a second or two directly it fell ajnong 
the ])a])er strips. It then became perfectly still, holding with 
it.s true legs to one strip, the middle of the body lying across 
another witlr the hinder half hanging free. Iir this uncom- 
fortable position it remained fur probably an hour, but by 
1.20 p.m. it bad ventured to raise tlie hinder part sulliciently 
to seize another strip with the elas|^)ers. There can be no 
doubt that the behaviour witnessed w^as instinctive and such 
as to protect the caterpillar when attacked, ftrst by burying it 
more deeply in the undergrowth after it had fallen, secondly by 
promoting its concealment in the depths it had reached. By 
3.37 it had climbed to the position in which it very deliberately 
constructed its cocoon, the labour being ))usfcj)oned and also, 
I think, interrupted by long pairses during which the larva 
hung vertii-ally from its hind clas[)crs. Pupation took place 
on May 31. It is during this lung prepupatioiial period - - 
seven day.s in the larva under observation- -that the colour 
of the pu[)a is doubtless determined, and it is possible, that 
the long pauses in a vertical position are s^Xieially related to 
the incidence of environ mental stimuli. 

As regards the earlier phase it was evident that i-he larva 
maintained its day position until about D.ilO p.m., when the 
light wa.s becoming dim, It is unfortunate, however, that 
ihe hour could not be observed on May 18, when the larva 
began feeding, although without change of position, as early 
as 6.40 p.m. 

The mimicry of an ant by an Australian Fossorial 
WASP, — Prof. PouLTOK said that he wished to call the atten- 
tiou of the Fellows to an interesting example of mimicry 
described in Mr. R. E. Turner’s systematic pa[>er in Ann. 
Mag. N. H., Ser. 8, vol. xv, Jan. 11)15, p. 64. The mimic 
■was Afhelotoma tamanica, Westw. found in 

S.E. Australia and as far north as Brisbane, as -well as in 
Tasmania. Mr. Turner’s observations were as follows : — 
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Taken nmning on dead Eucaitfpfus-logH in uhirlt old 
beetle-holes were mimerons. Altiiougli of considc'rahlv 
smaller size, this wasp bears a considei'able rcscnd.lanee to 
ants of the genus Mip'inecia. csix^eially M. esunen.t, Faltr.. 
and another species with red legs. Mtirmeda pihK^uk. Sni. 
When alarmed the wasp often ])ioks up a fragment of dead 
stick or leaf, whidi it carries in its mandibles, thus inerea.sing 
the resemblance to the ant. Aphdofoina (nuiveiilds, Tnnu" 
a species with a wide range in the southern lialf of Australia, 
also bears a considerable likemess to Munuecid maixhhidarifi, 
Sra., though the dilTerencc in .size is very great : 1 have never 
seen this s[)ecies or any of tlie Qiieenslajid s})ei-ie.s (jf 
Apfielotoma [except A. fasiifaiiica\ carrying anything in liieii 
mandibles. The iasnianian sj^ecies is c‘onsideral)l\' iargei 
than any other of the genus," 

It was of much interest that the .species of Ajdiclohmn 
which was nearest in size to tlie model sliould liave (leveIo].ted 
this additional mimetic feature. The extreme alnimlance of 
ants in Australia rendered tlnmi es])eeial!y feasible as models. 

The close mimetic resemblance iU'ITwekn two lakce 
Chinese sawflies,— Prof. .Poclton .said that .Mr. It. K. 
Turner had kindly drawn liis attention to the remarkahle 
likeness between Athcrinaitl}i.'< Sm. (.ic/zho/c) and 

Abia vitalki, Turn. {Cinihicinae). Sj>ocimens in tlie Prilish 
Museum were from N. China and N. Indo-Cliiiia respectively. 
The tw'o si[X?cies were of tlie same size, and both fuul velhov 
wings and an iridescent violet-black laaly. In of their 
wide systematic difference they would, at first sigiil:. ]»ass htr 
the same .s])ecies, The mimicry wa.s ])ro])al)ly Miitlerian, brr 
there was evidence although a.s yet ins\iliicient that the 
sawflies were a j)ndccted groii]). Certain Jhitish sjH'cics 
were mimicked by Diptera wliich frequented the same Hower- 
heads, and the larvae of ('rocsvn had Inxm shown to ))e 
tastefni to lizanls. 

Glossina falpalis, IM).. j’Ki>M Capt. Carpkntkk's 
shelters on islands TN the Vr(Tr)UIA Nvanza. ITof. 
PouLTON exhiliitcd the sjiccimens described in tlie following 
extracts from letters In ('apt. G. J). II. Carjionter. None of 
the puparia had produced flies since tlie}' liad been received. 
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Capt. Carpenter’s method was founded on the fact that the 
fly always seeks shelter for depositing its larvae, which were 
killed by the sun. Hence the idea of making artificial shelters 
from which the puparia could be collected at intervals. Prof, 
Poulton thought that if the destruction of the puparia were 
the end in view this could be achieved more certainly and 
simply by. moving the shelters from time to time, and exposing 
eveiything beneath to the rays of the tropical sun. The 
shelters could he made with two handles on each side and of 
such a weight that each could he easily moved by two men. 
Later on, if the met;hod proved a success, autoinatically- 
nioved shelters with a clockwork release could be employed. 
In hringing forward these interesting and, it was to be hoped, 
fruitful, experiments, Prof, Poulton wished also to draw 
attention to the important researches in the same field of 
inquiry by Mr, \V. A. Lamborn (Bull. Ent. Res., May 1916, 
vii., p. 38). 

'"March'll, 1919. Jinlebbe. 

“ I’m sending you pe-r registered post, the batch of pupae 
collected from my island shelters. 1 wrote about a week ago 
to say the number was going up satisfactorily every week, 
and this la.st week showed a further increase, so that I got an 
average of 18 per shelter on Bulago and 64 on Kiinmi, a total 
of al)oiit 700 pu]>ae from the two islands, most of which I now 
send. Since they were deposited between l^Iarcli 19 and 26 
they are still young, so that I think many will be still un- 
hatched by the time tliey reach you. When you ojjen tlie 
box 3 um will find a horrid mass of squashed emerged flies, 
iindevelo];ied, but if you put the pu[)ae tliat remain in warm, 
damp atmosphere, on dry sand (e.y. a tray in a fern ca.se), 
they should develop all right, and may be of interest to 
entomologists at 0.x ford. 

“ Perhaps it w'ould be an interesting exhibit at the Entomo- 
logical Society, and Fellows who like the ex{)erience, by placing 
their bare arms against the gauze side of the cage can have 
the privilege of being bitten by G. palpalis without any risk 
w’hatcvcr ! If you like to feed them regularly (they will bile 
a fowl if the feathers are cropped and it is held against the 
<!age) there is no reason why they shouldn’t breed in the 
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fern case — you can easily arrant^e a sloping piece of bark 
over a tray of dry sand.” 

“ March 23. lOU*. KuhhW. 

“ My experimental trial of luy new method of destroying 
Glossina palpalis so far promises I knew from mv 

previous work that the maximum effect was iviudied about 
2 motdJis after tfie erection of the shelters. They have been 
going three weeks now. The tofals obtained for the llnve 
week.s from Bulago fsland (7 collecting jdaers) are 18. ITj?, 
260; and from Kimini Island (6 collecting ]>Iaces) 101. 200, 
313. So the number is going up by lea])s and bounds and it 
looks as if I should get a couple id hundred weekly from 
each .shelter, which is what I exjiect if tlio method is to .sncceeiL 
The interesting thing is that on each island 1 lia,ve left un- 
touched one ideal natural collecting .sjiot {a tree trunk)' and 
my shelters are just as attractive judging l)y the comparative 
numbers ob(,ained. So I’m feidiiig ([uite coek-a-hoop ! ! 
The fact that the maximum effect is not reached for some 
wrecks seems to show th.at the 9. fly hunt,M very carefullv all 
over the island until she is satisfied wliich is tlie l>est jdace ! 1 ” 

Note on the Locusun .a.nt-:ui.mio Mykmk<'oim[ana, sn. { 
PALLAX, Br, — ^Brof. Boiu/rox said tliaf. lie had received tlie 
following- note from IMr. C. N. Barker wlm had written from 
Durban on March 7, 1619. Tlie Ijocustiil refern*(l fo was 
probably Br., and was certainly the spiu-ies sjinken of 
by Dr. G. A. K. Marshall in Trans. Kiit, Boc,, |)]). 53o-6. 
The infeect, with its very long antennae, was sliown in the 
accompanying Plate XIX, fig. 59, togetlior with Paniponot ine 
ants of three s])ecies (figs. 53-5G) and an ant-mimieking bug 
(figs. 57, 58), all captured, Feb. 17, lliUl, on a .small bushy 
vetch at Salisbury, Mashonalaiid. Dr. Marshall .stated that 
the Lociistid, “ in spite of its long antennae, liears a very 
strong re.semblance to an ant ” (p, 535), The lineiiess of the 
antennae was such that tliey were probably invisible at a 
short distance. Mr, Barker wrote ; — 

‘‘I came across lately whilst staying at \\ inkle Spruit 
some of those curious little Locustid.s sp.) (a 

North African s])ccies i.s figured by Dr, Sharp in In.'^ecta, 
Part I, p. 223), which niiiuic ants. The illusion is womlerful 
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ID the freshi}' caught specimens, but the whitey-green under 
part of the al)dr)men unfortunately shrivels and discolours 
a great deal soon after death. Our species has far longer an- 
tennae than those shown in Sharp s figures. TleiriarkabJe as 
the deception is, tlie long waving antennae detract from it, 
and I cannot conceive any protective value for it. A year or 
two ago I saw an A.silid fly pounce upon what I took to be 
an ant. 1 (taught both and put tlicni in the cyanide bottle 
togetlter, and it was only after I examined them at home that 
I found the victim was a spider instead of an ant.'’ 

Buttkrfltks from the Malayan Islands.- -Mr. G. 
Talhot, on behalf of Mr. J. J. Joicey, exliihited the following 
siiecics : - - 

Papillo (imlroclt^s, Bdv., a new race from the Sulla Islands. 
It differs chiefly by increase of blaj-k and reduction of the 
white markings. This siatcics ^va.s only known heretofore 
from Celebc.s. 

Pajnlio pUfOii miwgoliuHs, Fiiihst. The race from the Sulla 
Islands, which differs chiefly from the type form in tlie same 
way as does the amlrodes race. There is, however, a reduc- 
tio]i in the extent of the patches of modified scales on the 
fore-wing. The tv|)e is common in Celebes, and the onlv 
other known form inhabits Talaiit and Sangir. 

Ddui!<, sp. nov., from Ifuru. A single $ s})ecimen of a 
distinct related to me, Cram., which is already repre- 

sented oil Ilini by the race echo, Wall. 

HypoUnmetfi nnsippus, Cram. The female from Tenimber, 
together with Dnnaltlii 'plexippus laraiiiensix, and 
chrysippKs' pdilea, Stoll., f. crotippifs, Feld. There are .several 
s|)ecinuMis of the Ilypolixiitas 'i' in the Tenimber Collection as 
well as a .scries of males. The I). larataHsis a])f)c,ar.s to be tlie 
comjnoncst wliite-banded Banaine in the island. The. 
cliry.sippH« form was not common, and is never so in the 
eastern islands, where it becomes darker with a reduced white 
baud. 


Papers. 

Tlie following papers were then read 
Notes on the exotic Prodolrupulm in the British and 



Oxford University Mnsenins, viili Descriptions of new Oeuera 
and S[)ecies,” by Alax ?. Dodd, 

“ The Scent-scale of Pitiacoph'njx JiUaiia, Gr»>se-Sinitli.’’ Uv 
F. A. ])rxEY, M.A., M.D., F.D S,, etc. 

Dr. Dixey exhibited' a large-sized model of the Scont-scale 
in illustration of his pafjer, of which tlie following i.s an 
abstract : — 

The outline of the lamina of this scale is like that of a 
chemist's thin glass llask. At the junctitm of the nock willi 
the body of the flask there is an oval or circular aivti, which 
under a low power of the microsco]K' ap])ear.s dark by trans- 
mitted light, and contains a highly refracting, roughly circular 
patch in the middle. This ajii>earance is seen in sedions of 
the scale, made by Dr, Eltringliam, to be due to tlie, pmscncc 
of a definite body, fusiform in both longitudinal aiui t ransverse 
section, staining readily with light-gi'een " (Gnihler) or 
safranin, and in contact with the upper layer td the scale. 
In the region of this hod}', which Dr. ICItringhain .suggests 
may be a mass of dried secretion. th(' two layers <d the s<-ale 
separate, leaving a dearsjiace between the body it.'^Hf and the 
lower layer. The footstalk of the scale makes a .sharp bend 
between the base of the lamina and tlie acce..s.sory disc. It 
ap[)ears to arise from the latter on the surface adjacent tn llu; 
wing-membrane. Nearly 0])j)()sit.e to its jioint of in.sertion, 
and on tlie other side of the disc, then' is a headed rhitinmis 
ring surrounding an oval or circular a.]M;Mtuic. The sockets 
belonging to the sccnt-scales are easily distingiiislied from t hose 
of the ordinary scales h}' their largi' size and peculiar sha|Hn 
Their outer lip ends in a row of minute .spines. Tin* dis<- 
articulates with the socket h}' the middle [lortion of its jiroximal 
margin, the greater part of the. disc lieing outside the .'socket. 

Further light would no doubt be thrown on these sli'uctures 
by the examination of material juoperly picpaicd in the 
fresh condition. It is liojied that beftjre long this may l>e 
obtained. 

The life-hiMonj of Mosifiiliocs. 

Mr. A, AV. Bac'OT, at the reipjest of the Council, exhibited 
with the Epidiasco[ie a number of slides illustrating the life- 
history of Ciile.ciind Amp /ales, including every stage of inserts 



of both genera, and various kinds of breeding places which 
they affect, especially in Africa, drawing s[)ecial attention to 
comparative illustrations of the resting positions of both 
genera, and the difference in the appearance of the proboscis. 

AndrocAmia in a Bee. 

The Kev. F. D. Morice, in exhibiting photogra^dis with the 
Epidiascop, said that irr May 1918 lie bad shown three photo- 
graphs (afterwards reproduced in Plate XI of the Society’s 
Transactions for that year) of some aggregations of scale-like 
hairs, which he had thought might probably be “ andtoconia,” 
occurring rii do only of certain Australian sawflies belonging 
to tile genus Ferga, on the undersides either of all the wings 
(P. castanea), or of the front pair only (P. polita and others). 

He had since, acting on a suggestion made to him in a letter 
from Prof, Cockerell, compared with these structures some- 
thing apparently similar which appears, in the fore-wings 
only, of an exotic genus of Bees, viz. Thrincostoma, Sauss., 
first described from Madagascar, but represented also in the 
Collections of the British iMuseum of I^atural History by 
several species from S. Africa and the Oriental Region (Borneo, 
etc.). As with Ferga, the structure occurs only in dd- It differs 
from those to be found in the above Saw Hies, in occupying a 
slightly different and smaller part of the wing (being confined 
to the cuhital area), and situate on its upper, and not, as in 
Perga, on its under side. It is, however, large and dense 
enough to he seen with the naked eye; and when magnified 
appears as an oval patch of long hairs, irregularly mattod 
together into a sort of oval mask ” lying across the middle 
of the second cubital nerve, which seems to he distorted at 
this point, viz. bent twice abruptly (almost at right angles) 
above and below the centre of the mask. Some of the hairs 
appear to be simple, differing only in length from the general 
microscopic pilosity of the wing-surface. But others are 
evidently juuch modified, llatteneil anil dilated (more on one 
side than the other) from their middles towards their sharply 
pointed apices (i. c. Oftymmetrically lanceolate), while their 
basal halves apjjear simply cylindrical and slender througliout, 
except for a slight bulb-like swelling where they emerge from 



the membrane of the wing. Tliey arc arraiigotl j^onicthing 
like sticks heaped loosely togolher in a roughly built 1 ) 101 '^ 
nest, their apices, however, all seem to point Inwards, /.<*. 
towards the centre of the patch. 

The exhibitor showed photographs of this sfiaictuiv at 
various magnifications (from x 10 to- ap])ruximafely - 
X 350), as it appears in a wing of T. iorynhim, Smith, captured 
by l>r. Neave in South Africa, which *Mr, A. Cant of the 
Natural History Museum has mounted (entire) in balsam, by 
permission of the keeper of the Entomological (o>lIection.s <d 
the Museum, Dr, C. J. Gahan. 

Mr. B£thunR'B.4IvER in commenting on this exhibit, 
expressed liis opinion that the scales were an{lroco!r!:il. and 
remarked that in many Lepidoptera the androcniiia were very 
firmly fixed, and that when they came oif they fretpietitly 
left the basal disc within the socket. 

Dr. Dixey also expressed his strong opinion that these 
scales were true amlroconia. 


Wednesday, October 1st, 1919, 

The Bev. Geouoe MOieeler, M.A., F.Z.S., S(tcivt!iiy, in 
the Chair, 

, Ehchoii’ of Ftdlou's, 

i\rr. Cyril E. Carpenter, Hunrise, MO, Verdant-hine, 
Hither Green, fS.E.G; Mi.ss L, Evelyn Ciikesmax. Enlo- 
niologieal Dept., Zoological Society, liegents rark, 

Prof. E, CuE,s'rER Cuami'Tun, .Ma.'^saelmsotts Agrietiltural 
College, Amherst, Mass., IJ.S.A.; and Mr. ALUEirr II. Elston, 
Delemont, Childers Street, N. Adehndc, Australia, were 
elected Fellows of tin.', fSoeiety. 

in consequence of the railway strike the aitend.UKe was 
very small; tliere were no exhibils, and it was derided to 
postpone the reading of the paLier, illustrated by the Epidia- 
scope, which wars to have taken place that, evening. 



Wednesday, October 16th, 1919. 

Comm. J, ,T. Walker, M.A., R.N., F.L.S,, President, in 
the Chair. 


Ekction of Fellows. 

Messrs. Jagamath Laxman Khare, Lecturer in Entomo- 
logy, Nagpur Agricultural College, Nagpur, India; Charles 
Mellows, M.A., The College, Bishop’s Stortford; Arthur 
W. Tobbins Pomeroy, Govt. Entomologi.st in Nigeria, Ibadan, 
S. Nigeria, and Kneesworth House, 78 Elm Park Road, 
S. Kensington; Capt. John G. St. Aubyn, c/o Sir Charles 
]\IcGrigor & Co., .81) Paulton Stre.et, Haymarket, S.W. 1; 
and Lt.-Col. R. S. Wil.son, Governor of Western Desert 
Province, Mensa Matruh, Egypt, were elected Eelluws of the 
Society. 

Exhibitions. 

AlLONONYMA DIANA, Hb.— A GeNUS AND SPEGTE.S NEW TO 
THE Britlsk List (Lep.-Tin.). — M r. Durrant exhibited two 
specimens of this species taken at Fasnakyle (Inverness), 
Aug. 12-31, 11)10, by IMr. C. W. Mackwoiili Praed, who bad 
kindly presented tlie specimens to the British Muiseuin. Mr. 
Praed had found (liana not uncommon, but had only pinned 
a few specimens, Tliis insect is the Eimaet his (liana (2316 
of Stand inger and Reljeks C'atalogue), and occurs in Gerniany, 
the Alps, Italy, Russia, S^Yeden, Lapland, etc., and also in 
North America. Among British species duim most nearly 
re.sembles 'pariana^ CL, but is at once separable by ite green 
colour and by having veins 7 and 8 of the fore-wings stalked 
(instead of separate), h)r which reason it was separated by 
Fernald from Simaethis a,s Orclmiria, Gu. The adoption of 
Guenee’s generic name for this species being erroneous, Burck 
(1904) propo.sed the new jiame AUononywa in lieu of * Or('hfiitai 
(uec Gu.), Fern. 

The life-history of AUonoui/ma diana is apparently not 
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known, but a very closely allied species (or fonn), ixihlmui. 
Wkr. {^betuUperda, Dyar), occasions ennsiderable injury to 
Birch trees in America, where it has also been bred fruiu Alder. 
It will doubtless be found that diana is also attached to Boa h 
in this country. This is a most interesting addition tit our 
fauna, as it is obviously not an introduced species. 

Eaos OF Ennomos autumnaria.— iMr. E. E. IIrkkx ex- 
hibited a cluster of eggs of pjtiuofHos (inluiutuiria^ and drew 
attention to their smjerficial resemblance to tlie egns <if 
certain Ilemiptera. Each egg is of a long-oval form, sharply 
truncate at the upjter extremity, where there is a raiscil 
whitish ring contrasting sharply with the dark brown colour 
of the remaining area. 

Mr. Green also showed an enlarged drawing of emc of the 
eggs. 

DiANTHOECIA LUTEAGO and lJlAXT}K)EriA JSAHUETTII. — 
Mr. Edelsten exhibitrcd sjttH'imeiis of JJ. luk'aqo, and I), 
harreitii, and contributed the following notes 

There has been a considerable discussion in the past' as to 
w'hcthcr D. baireltii was the same y|)ecies as /J. luintffo, and 
having bred D. harreitii in considerable nnml)eis in IdKl, 
I determined to go further into the matter. 1 wrote to 
Staudinger and got s[»eciineus from liiiii of D. htlcihp ami its 
form D. argillacea fj:ora various localities. I sent them all 
to Mr. Fierce, and when he had examined their genitalia he 
reported that one of the 1). argilUicva whitdi came from iligno 
in the Basses Alpcs differed fiom the others, 1 at once wrote 
for more s[)ecimciis from tlii.s locality, but hud to wait until 
the next season, when Staudinger sent nte several more 
specimens. Mr. Pierce examined all these, and the result i.s 
as follows : — 

The genitalia of D. hiecujo and its form arfiUlfura (from ail 
localities except Digne) differ from the genitalia of I), innethi. 
The genitalia of D. harrellii and those of argiilnccn from Digne 
are similar. The chief difference in the genitalia is in tiie s])ino 
on the aecicagus. In lutmgo it is an elongate spike (angle of 
12®), and in harreitii a short broad rose-thurn*slia|)ed spike 
(angle of 45®). (See Plate B.) Our British insect can now be 
raised to a species and considered distinct from lukago. The 
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Digne insect must also be looked upon as a local race of 
harretlii. My friend, the late Itev. F. K. Jjowe of Guernsey, 
sent me a sptM'imen of the insect described by Tutt as 1). 
lutea<jo var. him {Ent. Record, 1898, vol. x, p. 150), but this 
proves on examination to be the same as D, harreUii, It is 
rather more ochreous than J). harrettii from England and 
Imlanil, and more like the insect from Digue. Pierce substi- 
tutes the following description of the genitalia for that appear- 
ing in “ The Genitalia of the Noctuidae ” (p. 6d). 

Barrcltii. 

Valva (har[)e) roughly battledore, spinose, liar|)e (clasper) 
reduced to a fold. Sacculiis prtjduced (divided) at the a[H?x 
where it forms a lobe. Uncus broad and tapered. Aedeagiis 
set with a short broad spine (angle of dS'*), (in luieago an 
elongate spine, angle of 12”). Comuti, 2 sets : patch of 
shoil; teeth, atul a small bunch of fine spines. 

Anclliis lobes (Juxta) scobinate. 

My best thanks are due to Mr. I’ieice for tbe trouble lie 
ha.s taken in making the preparations. 

The preparations on the slides arc as follows : — 

No. 1 slide. 


Sent as 

Kcttlly 

Locality 

Spine 

1. Liiteago 

hUeago 

Tunis 

elongate 

2. Barrettii 

hmrcUii 

Ireland 

broad 

3. Ijuteago 

barren a 

Digne 

broad 

sul). sp. argil- 
kn'm 

4. Jjiieago 

lulmgo 

Saratow 

elongate 

5. Luieago 

luteago 

Uralsk 

elongate 

sub, sp. argil- 
lacea 

6. Ditto 

luieago 

Amasia 

elongate. 

7, I/)ileago 

luieago 

Patna 

elongate 

8. Luteago 

luteago 

Hungary 

elongate 

9. Bwrettii 

haneitii 

Cornwall 

broad 
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No. 2 slide. 


Sent as 

Really 

lauahiy 

Spine 

]. fjUteayo 

barretiii 

Digne 

broad 

sub. sp. argil- 




lacea 




2. Ditto 

barren ii 

Digiic 

firoad 

3. Ditto 

barrcttii 

Digne 

broad 

4. Ditto 

harrettii 

Digne 

In'oad 

5. Barrcttii 

barren a 

S. Devon 

broad 


References to both D. \xleago aiul D. hamilii will be fouiul 
in “The British Noctime and tlioir Varieties’' (Tutt), vol. i, 
pp. 134-6; vul. iii, }i[i. 24-6; vol. iv, ]i. 110. 

1 would also like to call attention to tlie {uoii-plant of. the. 
larva of D, harrettii. The principal food-plant i.s rock spunvy, 
Spergidaria rapesfris, and ind: Silcin- maiilinnL Tlic rock 
spurrey grows in tlie crevices of the rocks aniongst the tSilcin:; 
it makes a very large tap-root, and in this Die larva feeds. 
My brother first discovered it, and quite by accident. We were 
searching amongst Sihiie to see if we conld find the larvae, 
when he noticed a withered plant of spiiney, whicli broke 
off when he touched it. He noticed tliat a larva, liad been 
feeding just under the crown, and called my attejition to it. 
We dug out tlie root and the larva was in it. Nearly every 
plant of spurrey was infected in this lociditv. Tlie larva 
does sometimes feed on Silene, but prefers the spurrey; where 
the latter occurs it can be taken in some n umbers. It leaves 
the plant when full fed and jmpatps just under the, surface. 
on the rocky ledges. Rock spurrey being a very local jilant 
no doubt accounts for tlie .scarcity of the insect in many 
apparently suitable loc<ilitie.s. Spurrey likes to grow' right 
on the cliff face if it can, and in some places is <pute inaccessible 
except by being let over the cliff by a ro^x*. 

CocciNELLA nrsi'iNCTA.— Mr. DONiSTiiORPE exhibited s{ieci- 
mens of CocciiwUa distiiicia bmd from the eggs (whicli 
together witK the living eggs and the female parent of one 
of the specimens, he had cxltibited at the last nieeting) 
and their pupal skins, and read some notes un them. Also 
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an abnormal sj^cimen of the Lady-bird with a sharp spine 
on the left shoulder, with black head and thorax, and quite 
black beneath; the antennae being very short, but of normal 
joints. 

He stated that the larvae had been bred with great difficulty, 
as they died if kept too damp or too dry, and also devoured 
each other. In the end each larva had to be kept by itself 
in a glass-top[)e.d box with damp cotton-wool and supplied 
with plenty of Aphidae, 

The time-table of the two bred Siiecimens exhibited was a.s 
follows : — 


A. Kgg.s found on pine-needle 
at Weybridge, 21.V.19. 
Hatched, 25.V.19 
1st moult, 30 and 31.V.19 

2nd „ 4.vi.l9 

3rd „ 12.vi.l9 

4th ,, 15.vi.l9 

Larva pu|>ating, 22.vi.l!) 
Pupa, 25.vi.19 
Imago, O.vii.lO 


B. Eggs laid by on oak leaf 
at Weybridge, 30.V.19. 
Hatched, 6.vi.l9 
1st moult, lO.vi.lO 

2ud „ I5.vi.l9 

3rd „ 18.vi.l9 

4t.h „ 21.vi.10 

Uirva pupating, 23.vi.19 
Pupa, 28,vi.i9 
Imago, ll.vii.lO 


An Egyptian Trypetid Fly, and three Diptera new 
TO THE BEiTisir List.- Mr. F. W. Edwards made the following 
exhibits : — 

1. Ure.lllu Frauenfeld. An Egyptian Try]^)etid fly 

with wing-markings curiously resembling a small lly or Ilea, 
'riie resemhlance is most probably purely accidental, but is 
at the same time quite striking. The s^iecimen was brought 
to the British Museum by Mr. B. If. Greaves, who pointed 
out the peculiar marking. Major E. E. Austen, D.S.O., 
who ha.s also taken the d}', did not observe any paHiciilar 
resemblance to another fly in life. 

2. Three interesting new British Diptera : — 

(a) Orfkopudomyia albioitensin, MacGregor. A mosquito 
recently discovered breeding in the water in hollow beech- 
trees in Epping Forest. The other sjx^cies of the genus are 
mostly Tropical Americtui ; one occurs in the Oriental region. 
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(b) Ochlerolain.'i cuyrk'i, Coquillott. A Ndilh Amcniati 
niosquito found by Dr, H, Scott- <'u Warcliani Hoatli, Dursot-. 
Tbe British, specimens differ very sli<jht]y from llie Anu-rican 
ones in colour, hence urc almost ccrtaijily native with u.-^. 

(c) Cryptcrid lihuiophiloides, Ber^rotli. A remarkable 
Tipulid described from Fiiilajid in 1013; found in Aiinnst 
1919, by Capt. J, AVaterston, at Bonawc. Aroyllsliire, 

Larvae op Sawflies. — T he Kcv. F. D. Mork k exhibited 
with the Epidiascotic some life-size ])li()t'<igra])}ia of the larvae 
of various Perga spp, cliistering tojiether on Em'iktjpinn leave.'<, 
which had been kindly sent to liini by Air, Hacker of the 
Brisbane Museum in Queensland. .He also culled atleiition 
to a recent remarkable discovery published by Me,“srs. 11. K. 
Burke and S. A. Kohwer in Tree, But. Soc., Wa.s}iinf^ton, 
vol. xix (1917), viz. that the previously unknown larva of 
Oryss^i'S differs both in structure and liabits fi-oin those of 
cither the Sirkidac or the Tenihralnihhc, and is jiaiudtic 
oil certain wood-boring Coleopterous larvae [BHpn'slhlm and 
probably also Ceramlycidae). 

Papers. 

The following pai^rs were read : — 

"The Male Abdominal Segment, s and Acdcagus of 

Hahrocerus cap'dlaricorMs'' by F. Mi.'ir. 

“On the Mechanism of the Male Clenifcal Tube in 
ColeopterUj” by the same. 

“A New Family of Tiepldoptenv, the /in/kbV/uc,'’ by A. 
Jeffems Turner. M.D. 

“ A new Hydro ptiUi,"’ by Martin hi. Mo.slev. 

"Scent Organs in the Genus Hydroplilft ( Irichoplera), by 
the same. 

The last paiier was illustrated by many jhotograji/is sJiown 
ill the Epidiascope. 

Dr, ELTRtXGHAM congratulated the author on his im- 
tiortarrt discoveries, ami Mr. F. W. Edwahds w>m)ar»l tl.o, 
scent^^rgans found at the back of the neck in certain Diptei.t 
{Psychodidae). 

PROCs ENT. SOC. LOND. HI. IV, 1919, 



Wednesday, November 5th, 1919. 

Comm. J. J. Walkek, M,A., R.N., F.L.S., PresideDt. in 
the Chair. 

Ejection of Fellou's. 

Jame.s JiEiKLE PjKOWX, B.Sc., F.L.S.. F.C'.S., 
170 Caitfi'knowle Road, ^lillliousee, Shoffiold; Alfred 
Fi!.\nci.s .John Gkdyk, 4 l\;rracc, \Vc:iti’liff-oii-S(':i, 

Essex; Arthur Francis Hemming, Oxford and Cambridge 
Club, Pall i\Iall, S.W., and Cambridge Lodge, Horicy, Surrey; 
Williams Hugh, J.P., Tresaison, Ouverdale, British Colum- 
bia. Canada; Murikk u Cami'HRll McLeod, The Fairfields, 
(’nbham, Surrev, and McLeod Co., Calcutta, India; Dr. 
W. Mansfield-Aders, Zanzibar; S. Gordon Smith, Kstyii, 
Boughton, Chester, and James Davis AVard, Liincdiiirst, 
Grangc over-Sands, Laneasliii'e, uere elected Fellows of the 
Soeiety. 

Papci\<;. 

Ill consequence of th() number and inijioilanee of the 
Pajio ns they were taken lieforii the exhibition of s]iecimoiis. 
The following papers were read : — 

“ A contribution to the Chis.sifieation of the Coleopterous 
Family EufJoiinjchuluef by Gilhert J. Arrow, F.E.S, 

“ New moths collected by Mons. A. Avinoll in W. Turkestan 
and Kashmir dui'ing his .lonrncys in l*.)0b--I!).12, by 8ir 
George F. Hampsox, Ihiit., cumniunicated by J. IIar'J’LKV 
Durrant, F.E.b. 

‘‘ Gii the Histology of the Scent-oigaiis in the Genus 
liijdwptiUu Dal.," by 11. Elthingham, M.A., D.Sc., etc. 

Contribidion.s to tlie Life History of J^ycnaia euphmm , 
lib.," by T. A. Chapmax, F.B.S., etc. 

Notes on Ljjcacna aJeon, F,, as reared in 1918 and 1919, ’ 
by the same. 

“ Cocoon softening in some Agroddsf by the same. 

“ Escuducracu cnrfftus hoUeyi, its Forms ami its Models 
on the Islands of Lake Vicioiia, and the bearing of the Facts 
on the Explanation of Alimicry by Natural Selection, ’ by 
G. D, If. Carpenter, D.M., B,Ch. 



Dr. Kltrjn’Cham. Dr. ChaJ’max jiikI Dr. CAiirKNTKu 
illu.Htrations of tluir Itv ini'iUis of. flic 

and Dr, Cha]nnan oxliibitcd a nest of J///>‘y/oVn hurintnlis 
(■onbaining four living laiA'iio of L. cuphcjitiin. iiiid also ono 
larva in spirit at tlie staga in whicli it antars flio aiil.s' nasU'^. 

Sover.-d Follows coinniontod oi\ those papers, (wpocially on 
Dr, Eltringhaiihs and Dr. C)ia])inan'.s ])apoi‘on A. riiiihi'nins. 
atui Dr. Carpenter was warmly oongratiilatotl on tlm mutoss 
of his observations and oxporiiiicnt.s. 

Pholof/raph of Fonner Fi'Cfiiili'nt. 

A very interesting photograph of llm late H. AV. Bati-:s. 
w'bich Mr. Donhsthorpo was ]iresonting to tin* Sociely, wa.s 
also shown in t he Epiilia-soopo, 

MKOAl'OliLUM BKCKERr, Finn.. A IIkMII’TMUO.V nkw to ■ 
DkiTAIX, — M r. Donistholpo o.\]uhiti‘(i sju'ciinens of d/rgo- 
coi’luiih heckari, a species new t.(j Biifain, which li<‘ had fiivl. 
oaptured at M'^eybridge, August 27, 11)1 S. Ills total (•a[)t.nre.s 
were as follows : '• 

One on fir tree over F. rttfo. jiest . . 27.viii.lS. \\ e vhriil*;e. 

One on fii tiv^e over F. r«/n iK'.-'t . . -t.i.v.lS, 

Tliree on fir lrc‘e.s over F. rap nests . . 20.ix, IS. ()xsIm>( I. 

iSevci-al larv^ao on fir tire over F. r?yp ne.^f Il.vii.lB. \\evbiitige. 

Several larvae on fir tnio over F. rap nest lo.vii.lit 
One larva on oak tree over F. rnjn in-.sl , 

One larva, on fir tnx'over F. r«p nest . 2f,v|i.lb, 

Several larvae on fir tree-sovei' F. ra/ff nest 2. viii. Itt Ox.sliof (. 

One larva en bircli tn-e over F. r«p ne.st Itviii.lit 
One imavo and one larva on tir tive.s ovn' 

F.r«p nest gti.viii.l't \\eyhn<lge. 

One imago on fir tree ovpi’ f. mfa nest . 111. vm. lit O.xsJiefl. 

Tt wan always found over nosts of Fortn'nv r^fn, but be. had 
so far been quite unable to trace tlio cause of the connection 
between the insects. 

Hkksk ooxvonvuLi, h., ATTACK nm HY s>n'\5.n niKt's is 
Ih E. Africa.— Prof. Poct/rox read the following note con- 
tained in a letter frotn the Ue\'. K. Ht. Anbyn Ibigers:— 


** Aug It all, A^oroti. 

‘■During May and June the Convolvulus ILawKmoth wa.s 
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flying freely by day and I tlircc times saw birds with freshly 
caught specimens. Tlie culprits ^Ye^e Pioccus mcheuoici, 
(Ifischer), Lanins hntueralis (Stanley), and Pjfcnouotm har- 
hatus (Desf,). As regards the last named the moth was still 
living when I first saw it, and I watched the bird struggling 
w’ith it until it suocccdcd in getting rid of the wings and flew 
off with the remains (I secured the wings for you). This 
observation seems to me of some ijitercst, as it shows what a 
powerful insect can be tackled by a comparatively weak bird 
like a bulbul {Pycnonofns), and effectually disposes of tlie 
suggestion that Danaines and even Acraeines are neglected 
because they are too large to be managed.” 

FuRTUER XO'l'KS RV W. A. Lamhoknt on the habits of 
run FLY Hent; ALIA.— Prof. Poulton said that he had re- 
ceived the following observations, together with the numbered 
Bpccimens, now cxlubiteJ to the meeting, from his friend 
Mr. Laiiiboni. He had been kindly helped in the determina- 
tion of the flics by Major E. E. Austen, and the ants by Mr. 
VV, C. Crawley. Tlie evidence seemed to prove clearly that 
Bengalia seeks prey alreaily bittim by ants because it is unable 
to perforate the surface of any but very thin-skiniual insects 
such as female Termites, the larva of Spkex or the pupa and 
Freshly emerged imago of the ants themselves. In the succeed- 
ing communication Dr. (I. I). H. Carpenter showed, as Dr. 
Gaillard had also observed in 1008, tliat tbe African Bevgaha 
resembles the allied Oriental Ochromfia, in its attacks on 
Termites. Heferences to earlier observations on both these 
genera of Diptcra will be found in Proc. Ent. Soc., P)13. 
]>p. cxxviii r.x.xix.' 'io these must noAv be added “The 
Mouth-Parl« of Ochronijiiu jejuna, a Predaceous ]\Iu.scid,” 
witii PI. XLVIII, by Capt. F. W, Cragg, .M.D., T.M.S., in 
Ind. Journ. Med, lies., vol, v, 1917-18, p. 510. The paper 
contains a detailed dcscripticai of the mouth-parts and their 
probable use, although the author' omits to notice E. E. 
Green’s much earlier investigation of the tongue of the Ceylon 
species of Ochromgia (Proc. Ent. Soc,, 1908, pp. xxvi, xxvii). 
Capt. Cragg quotes ilr. Hewlett's observations on 0. jejuna, at 
Push., where the flies were not seen ultacking Termites hut 
often robbing various kinds of ants of their larvae. Mr. 
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Hewlett had not seen ‘‘the flies phnulerint; any quite small 
speeies.” 

Mr. Lambom’s interesting observations were as follows - 

“ I have repeated on many oecasions in V>. K, Afrii-ii, Vi. 
Africa, and Nyasaland the observation originally made in 
S, Nigeria as to the fly Bnigdlia robbing Doryline ants on 
the march of their immature forms cir hajd material, as de- 
scribed in the Troe. Ent. Soc,, 1013, pp, ('.\xv-(‘x.xviii. 

“A fiirther study of the fly has shoM'n that tlie ‘Driver 
ants ’ are by no means the only sjieeies favoured liy its atten- 
tions. On 6th dauuary 1910, at Liridi. Vh A., as I was watching 
a column of the Myrmceijic ants, 380rr [('/ruKffitOf^dstvr cu.'i- 
tauea, Sin. {Incohr, Derst.), var. : many workers], ,'^ome pa.ssing 


up and some down a baobab tree, a Mus( id, Bmijalin s])eoies 
[B. jieuhi, Er. and v. Berg., $], alighted near by and made 
various attempts to rob .s<!me of (he ants ol their food material 

^tiny iinrecogid, sable fragments, [Aeeom]jauying the ants 

was the hind end of a small beetle of tito genus Omhopfianiis 
of a sp. unrepresented in the BAV] The iiy was very alm-t, 
retiring immediately any .stray ant hajtpened lo tume !(? 
way. As it \vas soon nearly dusk I was not alforded an 
opportunity of an extended sliidy of its imu'emenls, and was 
compelled to take it. 

“ On 11th January, as T was study ing at the mouth of 
their burrow in the ground at the foot of a baobab the Mynnc- 


cine ants, ^ 392a [Pheidole Iknipnei, Kor. ; many workers], some 
engaged in bringing up fragments of earth from tho deptb.s 
and others returniug fooddadori, I noticed several Betigalw, 
393a [B. (jaillardi, Snreouf, prob. tropical f. of dcpmsn, 
Walk., near bvy wiiicli, from time to time, inade a 

dash at various ants and were occasionally successful in 
robbing them of their supplies. By and by I saw at a bttio 
distance from the nest the similar ants, .3926 ise.veral workers 
of same sp.], clinging to the protruding viscera of an un- 
fortunate Caralrid, a small black species, on which I must 
inadvertently have trodden. Tiie beetle wa.s making rautie 
attempts to escape and did .succeed in dragging himso f along 
laboriously, de, spite tlm mm,eruu,s ants by wlucb he was 
assailed. One of the Bmjalia, 3926 [J of same sp.] then 
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attempted repeatedly to get hold of the viscera with its 
proboscis but was obviously too frightened of the aiit to bo 
atjceessful. After watching it for some little time I took it, 
in doing which I disturbe<l the ants; and the beetle, freed 
from most of its assailants, escaped into a fissure in the ground, 
where I was unable to secure it. 

“ The next day I again saw Beiigalia [2 ^ of same sp.] 
robbing the same ants, 392«, 393« [many workers of same sp,], 
as they returned food-laden to their burrow, and farther on 
found three or four mure of the flies [2 d of same sp,] at rest 
near a column of the Fonerines,' 3936 [three workers of Lepfo- 
genys paveui, Emery], emerging from a hole at the base of a 
dea<l tree, in formation as for a marauding expedition. In 
this case the instincts of tlie Difitera were evidently much at 
fault, for they had failed to distinguish betNveen the out- 
going army and one returning laden with spoil, and from 
time to time, [loised over the ants, occasionally swooped 
down as if they could hardly conceive that prey might be 
entirely absent. 

“Continuing iny ob.servations on 13tii January, 1 saw at 
the ba.se of a baobab the Camponotinc, 394rt [^ min. of C'wni- 
poiHilna {Mijniu)(uiba) sp.,* impos.sible to identify without ^ 
inaj.], climbing uj) backwards and dragging up after it the 
dead and fully grown larva of the Fierine butterfly Cafopsilia 
llordta, F., held head down. Near by was a Benijuliti, 394a 
[d of same sp.j. Wlumever the ant had got a little distance 
away, the fly followed but did nothing, as if loth to let it get 
out of sight blit uncertain wdiat aidaon to take; and in the 
course of about five minutes the ant had dragged its prey 
up the tree for about a couple of feet. The Beiigalia then 
suddenly made up its mind, for it ran up, seized the larva 
just behind tlie head in’ its forelegs so strongly as markedly 
to constrict it, and made most frantic suctorial eft'ort-s with 
its proboscis, deeply depressing the surface of the dorsum 
but without }iuncturing it, Tln^ ant wa.s too strong for the 

• Tlii.s Camponotus is superficially extremely like the Ponerino ant 
Leplogenyfi stiihhmnni. It is possible that the likeness has been in- 
ureased by the of the former, but itis diHicult to believe that 

no bionoinic principle is at woik. It would bo very interesting to 
examine a long series of the apparent miinio. — 'E, B. P, 
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fly and gradually drnggod it ii]> l-Iu' Irt'o and 1 iluai took 
both. 

“ Further on I oainoon a nest of the small IVnu-rines 
[1 ^ L.'pavtsii, i y Leptogemjs {^ei'HU i^fndo) ,<li(hhiinni>i, Mavr. ]. 
similar to 393?), which, at about 10 a, in,, were bringing up 
from their nest in a rotten stuin[) their juipae 1 thna' example.^} 
and callows for a sunning. Xear by were aonu' llengalias 
[three d of same ap.], one o4 whicli from tinu' to time .■<s‘i/{‘d 
a callow [one of tho.so is evidently iiuliialetl by .‘bile, (lie 
label on an immature g' ptobalily of L. sli/hluminiil a.s it was 
carried up by one of the ant.s and fi'eipiciitly gnt away with 
it to a distance, when, tiie ant liaving relaxcil its lioltl, the 
fly was able to suck out the juices at its lei.-itre. 

“ On Uth January a further .<eii(',>i of ihayo/b/ ['1 d <“f 
same sp.] were taken, each detiu-fcd in the art id mlduiig 
more of the ants, such as .39o('/ [sinao'a! ol I'ltmlnlf }u'ii'{hi( i\. 
but belonging to a different iie.4, reuirtiiug ffinddadet]. On 
the ground and near to the ne.rt, was a juijta of 
fiorella, too heavy for the ants |s(;V(’ral •; same .s|).] to drag 
away, but in whicli they were gnawing a .‘^niall liolc hcltind 
the left wing case. A Bcutjiilut dl'hh [a J and of same .■<p. 
bear this number], walked round the piipu several limes 
and eventually approaching warily siKhleiily ilmut its pro- 
boscis into the breach, iiiomentarify however, hu- it. was 
extremely suspicious of the ants; hut it repeated tli<‘ matmiivre 

many times. 

oil dead animal maficr 
not found by ants, or attaiking living insect.^ had Ixurn 
constantly borne in mind, hut (hough dead in>ccl.''. .'-uch a^ 
it had been seen to lianker after when taken by ants- the 
larvae and pupae of C. jloirihi for inrtance were fairly nuiner- 
ous, there being an absolute jilague (d lhe.se initterlhes at 
Liiuli-yet Bewjalm was never .seen to upjuiacli any im- 
touchod by ants, pnrhap.s became it is iinaMe te (dfeci by 
itself a breach of surface in l uticle iianlcncd by e.xpo.ojrc 
])ostmort,eni. Ifowever, on .several occasions tlie lly was seen 
to attack living larvae of Catupsilia, in each case sickly and 
rather shrivelled specimens; hm. owing to the Voraeily and 
abundance of earlier broods, tlm Icavc.s (jf tlu' h od pl.int. a 



Leguminous shrub near to Cassia podocarpa, Guill. and Perr., 
which is eaten by this species on the West Coast, had dis- 
appeared, and the later broods were forced to endeavour to 
food to maturity on leaLstalks and green bark, so that many 
appeared unhealthy and many had perished. 

“ In each attack the procedure was the same. The fly 
followed for about six inches closo behind, almost touching 
its prospective victim, and then leftpt on it suddenly, frantic- 
ally endeavouring to make an impression with its proboscis 
on the surface of a jmsterior segment, generally the 10th or 
llth. The first two feeble larvae which were seen to he 
attacked did not respond in any way but continued to crawl 
oiT, The assault, which was entirely without result, lasted 
for about ten seconds, and was repeated in one case twice 
more at intervals of about half a minute, the fly then giving 
up the attempt. 

In a second case tavo attacks on a larva took place; and 
in a third the fly seized a larva approaching maturity, which 
then, as is lusually the case, made a sudden convulsive move- 
lueut whereby the fly was fortliwith dislodged, tlien pro- 
ceeding on its w^ay. The fly made one further attack with 
similar result and then desi.sted. 

"The ants already studied in relation to Be^igalia being 
of the average size it w\as with some surprise that on 14th 
January I saw the fly [J of same sp.] near the diminutive 
Camponotine ants, 396 [6 ^ of Frenolepis [iSylandma) Imiyi- 
aittiln, Ltr,, far more metallic than usual, but similar in this 
respect to some in Mr. Crawley's collection from Ocean Island], 
bringing back tiny burdens to their burrows. With an 
abimdanco of fairer prey it hardly seemed possible that the 
fly w'oiild waste its energies in paltry theft : but it was just 
as guilty in robbing these little creatures as their larger 
brethren, the procedure adopted being ])recise)y as before, 
an equal degree of wariness being exhibited. 

“ Transfer to Dar-es-Salaam in January afforded an oppor- 
tunity of studying Bennalia in a new locality. In the im- 
mediate neighbourhood of the town the Camponotine ants, 
39!) [several ^ of various sizes of Plagiolepis mstodiens, Sm.], 
and 101 [1 of same sp.], which w'crc not seen at all near the 
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town of Lindi, were "by far the most dominant sporios. Thev 
nest both in holes in trees and in the jTnminh favmirinji sandv 
soil, and seem to oecur everywhere so as to be an absclule 
nuisance, running up one's legs whenever one stands still a 
few seconds. They are savage and very active, so that tmo 
hardly expected to find Beiujalia molesting them. Ihd i»m 
. several occasions in the middle of the month, the indofnli-mhle 
fly was watched pursuing iWs usual methods, more (dt on "than 
not guarding against possible danger from roving ants bv 
watching them from an (;levation, usiuilly a Ifiade of orass 
or a .small stone. The examples observed, wliich are mov 
sent, are numbered d9!3, hX), tOl. Idl lOd, lOH, no .jil 
[Each number is borne by from 2 (111)} 1,0 12 worki'f.s of 
P. custodieiis, and, with the exceptidii uf K)1 (ik* Hy lu.juin.r 
this number), hy a .single Beuga^ia guiihtnli. of wliich all are 
males except 411.] 

“■ On 2fith January an instance of faulty perceptions in reganl 
to this species of ant, also, was notiia'd. fur a Bi’ngnlia. 
perched on a blade of grass, suddenly swooped dtiwn on n 
large worker, 400 [cusYod/ems], cai'i'ying one (d r<pial size, 
which the fly endeavoured In seize. Jin' attack was un- 
successful, but the ant dropjmd its fellow wiiich then ran 
away, there having been, so far as one (ajuld see, no nreent 
reason for its porterage. 

“ Though these ants are so excessively niinieroiis at Dar- 
es-Salaam, there is no corresponding increase in the ninnher 
of the iiies; indeed at Linde, wlien^ tlic .species of ants were 
more nuiiierous though the total luimher (d individuals seemed 
far less, the fly \vas more abundant, possibly because of the 
greater ease with which it seemed able to obtain its liveliliood 
from less redoubtable foes. 

“ On 31st January at Dar-es-Salaam a fiiit lier e.xperiimmt 
was made on the feeding habits of Br.ugah'n. A living larva 
of the Sphegid spinfex, L., resting prior to pupa- 

tion, was put into a cage containing one of the Hies wfiitdi 
had been without food for 21 liours. The fly stratldlnd 
across it without the least hesitation, and, gripping the t horacic 
region with its fore-legs, applied its probo.scis just ladiind the 
head. A bead of exuded bodv fluid pro\'ed almost at unco 
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that the fly had pierced the cuticle, while the rapid diminution 
in si 26 and falling in of the body indicated the substantial 
meal the fly was making. When it desi.sted, the larval re- 
mains were removed but were again ofl'ered to the fly in an 
obviously deco tn posed state 24 hours later. It unhesitatingly 
made a second meal.” 

Tf[E FLV Bengalia oepkessa, Walk., attacking a wing- 
less Termite. —Brof. Boulton gave an account of the follow- 
ing observation recorded by Dr. G. D. H. Carpenter in a letter 
from Mombasa dated .May 13, 1919. The fly, a female, 
whick closely rc.scmblcd Walker’s type of B. ihpressa^ was 
exhibited to the meeting together with its victim, a female 
of Tenues sj)., probably hdlicosus, Siricathman, 

“ On May 4th in the evening I saw at Kilindini a Termite 
that had shed its wing.s, crawling about on the ground en- 
deavouring to get away from a medium-sized fly that seemed 
to be in some w'ay attacking it, 

“Thinking the fly might be a Tachliiid desirous of laying 
eggs upon the Termite 1 approached closely and watched; 
but it soon bccanie evident that the fly \\'as looking after 
number one, and not a future generation. It persistently 
applied its jirotrusible proboscis to the Termites ahdemen, 
and after many repeated failures, b(dng shaken off by the 
movements of the Termite, it at last ajtpeared to get the 
probo.scis through the chitinoiis cxoskclcton, for it v.as so 
firmly fi.xed that the fly was dragged about jiassively as the 
Terniito hurried along, the fly then not using its legs at all. 

“ I watched for a period during which it seemed to me 
(tliitugh the wish nifuf have been father to the thought !) 
that the fly's abdomen grew fatter, At any rate, there .seems 
little <loubt it was sucking the juices of the fat Termite ! 
I was without any collecting apparatus, but managed to 
catch the fly by its wings with my fingers and tie it up, with 
the Termite, by a gras.s blade in the corner of niy handker- 
chief. and now' send them to you for identification.” 

Mantis pia, Seuv., and a Nematode; a complicated in- 
stinct.-- -Dr. 0. 1). H. Carpenter exhibited the specimen 
of Maufh 'pia referred to in the following note-s which he 
read : — 



On Kibibi Island, S. Virtoiia. Jan. 22, ID ID. I was lyinp; 
on tbe sandy slioro a few* yard.s away fnnn tho I'd^o of tin? 
water, ’where the ripples were break in A jireen Mentis, 
which is exhibited and ha.s been identified as a malt' Mdiflh 
piu, Serv,, wa.s noted to be at. the watcr'.s eiigo atid seemed 
to be rather nnplea.sanlly knocked abont by llie breaking 
ripples. It seemed ^■ery eniicms to me that (‘Very time it 
was thrown a little way up the beaeli l)y a larger ripjde it 
steadfastly walked down again towards the water, as if del(‘r- 
mined to drown itself. My attention hm'ngattraeted by this, 

I watched for some minutes. At. la.st t he Mtmli.'i got left, on 
a little ridge of sand, but .soenu^d (piite smhh'nly to have 
been overcome, for it lay on it.s back with h'gs feebly moving. 
This seemed so curiou.s that 1 got- up t(i bade ami foinid a 
long Nematode or “ Thread-wonn “ (like protruding 

fronr the end <Df the J/rtati.s’ alidoinen. 1 pulled out t in* last 
incdi or so — it mii.st have been .some five iiifedie.sdong and 
the J/rtw/iis seemed nnicli relieved. Now I j>ut it down again 
at the edge of the water, but this time it ju.st as .sUun I lastly 
walked directly (nraij from the. water, altlnmgh I put it liack 
at the waters edge once to uiak(i sure it had not best its sense 
of direction. 

The behaviour of tlie Mauih was .such that om* f(‘lt suiv 
that instinct luul fortawl it to go <lown to l-lie water in ord.‘r 
that the Nematode parasite, when adult, might c.-eap(i from 
the body of the host and get into tin; wat-er, wheiv, presum- 
ably, Veproductioii takes pla<e. It is a very nunarkable 
case of adaptation of a host to a s|)eclal mmd of a parasitf*. 
These Nematodc.s are oftcJi (d)taiiied from insects, and 
may be seen in England on damp eaiDi, They are. su)n 
nosed to account for the couiitiy sup.‘rst.jtnm lhat d a 
bunch of horsehair is thrown into a <litch ,t wdl turn mt-o 


“ Eels.” . • 

An intetestin;. .specie* knmvn .-cs tJ.e ■M„„ne:. >v, 
u-s,iasit,ic OR man. Its eat'ly slok'"" ''' '' 

cnislacoan Cydops. and if <m of fhese .» supimve. in «a n, 
the Neniatoclo develops fo the adnlt Icenealh tlu- sliin ol t-l.e 
liost, B usually finds it.s way to the Ic-rs or leet, and uhe 
the skin over it. is vetted by water the femahe lontcea worn, 
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manages to protnidc the end of its body through the skin 
and drops its eggs in the water. 

Mr. Green observed that in Ceylon cert-ain beetles used to 
be attracted to the light and come in and deposit Nematode 
worms even on the dinner-table. 

Melamo Moths from Scotland. —Dr. E. A. Cockayne, 
on behalf of Mr. Rorert Y. Horn of Glasgow, exhibited : — ■ 

(1) A specimen of Anaitis plagiafa showing extreme melan- 
ism, the thorax, abdomen, basal area and rentral fascia of 
fore-wings being almost black and the rest of the fore-wings 
and the hind-wings dark grey. 

(2) A specimen of Acronyefa jnenyanikidis with black 
marglria) area to fore-wings. 

Both were from Dumbartonshire, 1919, Two slightly les.s 
inelanic Auaiiis playiafa have been taken at the same place. 

Bred Sesia formica EFORMTS.— 3Ir. 11. M. Edelsten ex- 
hibited bred specimens of Sesia fornucaefortKis from the Lea 
Valley; also an osier .stem in which the larva had fed, and 
photograph.s to show' the emergence hede of the imago. The 
larvae w'ere found in an old osier bed which had not been 
cut for several years. The osiers were in a most unhealthy 
state, and there were numerous dead and dying stems. The 
stems were iTifested with Willow Weevil {Cryytonyiidnis 
/aprt//(/)and Willow Wood Midge {CecnJo^iiyin saliciperdn), and 
were covered with rust canker, and had been much pecked 
by birds. The larvae appear to feed under the bark in their 
early stages in a similar way to those of 8esia aJuIrcMefamis, 
afterwuirda boring np the dead or dying stems to pupate. 
They make no cap over the eniergeiice hole, hut eat away 
the inner lining until only the cuticle of the bark remains. 
The eniorgcncc hole is oval in sliape and reminds one very 
much of tiiat of Nonagna ijcurica. The pupa is head up- 
ward.s, though in two cases he had found them head down- 
wards. (These were iclineumf>ned, and had probably entered 
an old boring.) In osiers that are cut regularly the larva 
feeds under the bark and pupates there like Sesia mjapaeforms. 

Some larvae were still feeding on .May 20, and others were 
(|uite small, so it is evident that they take two years, if not 
three, to come to maturity. The pupae were enclosed in 
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tough cocoons made of wood gnawings, and silk lined. Tiiev 
were veiy badly stung l)y iehneumous. 

Hymenoptera 1'rom 'iHE Turin an\> Vk kn/a msiuu is 
OE Northern I'i'ALY.-lt. K. B. Ashly exhlluted the io\U,w- 
ing species from these districts taken in I'Ht) 

Cinifxix femora la, ClarrlJann a))U'rina<\ Ammafihila s<iIjuI,u<ik 
V eapa crabro, V. ruhjarK^', V, nennauha. /'o/Afe.v tfnlJicti. 
EumeHes uagtiicahoi, Vill.. K. iiamiformis\ ilossi. Api^ imlllfira 
var. Ligmtica, Bombas terreeUis, B. }iorl<(ra,ti and var. harri- 
scllus, K., B, pooiorum, B. (Kjroraut \'ai‘. jiascaoruai. Scop., 
B. sglmrutii, B. Jnpidarias, B. Xt/Jocopa rioJaoa, 

Buceva loagicotoias, A)tthopli(ir(i (jatithifasciaftiy ,•!. iici'i't'oraho 
L., A. dispar, Lep,. .-I. //c/icn, voraala, 0. arm’a, 

Amlreua ihoracica, Nomada savriiida. 

'The above species were kindly idenlilled for liiin iiy his 
friend, Prof. Zavateri, Head of the Natiiia! History .Museum 
at Turin. 


Wednesday, November 19th, 1919. 

Comm. J. J. Walker, M.A., P.N., P.L.S., Ihesident. in tlie 
Chair, 

Elevtioa- of FcUoms.. 

Mr. William K.ALrONEH. Witherlce. Slaithwaite, Hudders- 
field; SirNoii.MAN Lamont, 1. Queen Street, W., and IMIniiste, 
Trinidad, B.W.I.; and .Mr. Cyril WiN'iiiRon Ma< kwoH'I'h- 
Praed, Dalton Hill, Alhury, Snn'cy, were elected Pellow.s of 
the Society. 

Noaiiiudinu of Officers aad Coaiial. 

The following li.st of Fellcovs wu.s read, as the nominees of 
the Council as OlHcers and ('Ouncil for tlie next session : - 
President, Comm. James J. AValker. M.A., P.N., K.b.S. ; 
Treasurer, AY. G. Siiei.do.n, F.Z.S. : Smirtarles, the Hev. 
George Wheeler, M.A., F.Z.S., and S. A. Keavk, M.A., 
D.Sc., F.Z.S. ; Librarian, G. C. Chamrio.v, A.L.S., F.Z.S. ; 
Other Members of CouHeil, H. E. A.nurewes; (». i. Betiiune- 



IUker, F.L.S., F.Z.S.; K. G, Blair, B.Sc.; Surgeon-Comm. 
M. Camerox, 3I.B., K.N. ; J. Uartley Dubrant; H. Eltrino- 
iiAM, M.A,, J).Sc. ; A. D. Tmms, M.A., D.Sc., F.L.S. ; G. A. K. 
Marshall, D.Sc., F.Z.S, ; the Kev. F. D. Morice, M.A., 
F.Z.8. ; H. E. Fage; the Kt. Honble.' Lord Koths(’Hiij), 
M,A., F.K.S. etc,, Capt. the Rev. J, B. Watkrstox, B.T)., 

B. 8c. 

Donation to the Lihranj. 

AiJiongst the doiiation.s to the Library was a J\1S. Entoiiio- 
logieal Diary (jf the well-known entomologist L Curtis, which 
after his death liad passed to the late J. 0. Westwood, by 
whose representatives it had been given to the Ratcliff Li brarian 
Dr. \V, Hateliett Jackson, who ]io\v presented it to the Society, 
being anxious that during his lifetime it should lind a suitalnie 
and permanent resting-place. 

Exhibitions. 

A CONTRA.ST IN' MeASUREMEX’I'S OF A BeRTLE, etc.— Ml'. 
J)()NrsTHORi’E exhibited a very small specimen of Hylotnipes 
bajulus, L, only 8'5 mm. long, taken by Mr, K. S. Mitford, 

C. B., F.E.S, ; and a very large one 24 mm. long, taken by 
himself {both from near Weybridge). 

Fowler gives the measurements as f 4-20 mm, ; so that both 
s[>ccimen,s appeared to be records. 

Also Eupknjx welmae, Cart,, a irog-))opper breeding on 
garden-sage in his garden at I’utney; and a s]>ecies of 
Alcnmles {A. hnicerue, Walk.), fioni honcysuekle in a eold 
conservatory, also Putney. Both were still breeding in spite 
of the frost, cold and rain, 

Axcyljs tixeana, Jib ,— ax adbittox to the British 
List (Let.- Tin.).— Mr. Durrant exhibited a specimen of 
Anci/lis tineana, lib., taken casually in the daytime by Mr. 
F, G. Whittle at Camgliouran (Perthsliire) June 3rd, 11)19. 
He said that this species (Stgr. Rbl. Cat. 2208) is recorded from 
Germany, Austria, Holland, Galicia, Ru.s.sia, Sweden, France, 
Italy, Labrador, etc., so its occurrence in Scotland is not sur- 
prising. On the Continent it has been bred from Crataegus 
oxyacantlia, Drunus spino.sa and doniesiica and Fopulm Iremuh 



—the last record is iTniti'kod with i\ " ? ” by Knoount (MS.) and 
rec] 11 i res con fi r ina t ion , 

Mr, Sheldon ob.scrvcd tlnU. Ibninocli w;i,s .so \vi‘ll-w<n-!o-d ;i 
locality that it was .sui'in'isinu to liiul a sjHH'it'.'^ of Iwpidojitcra 
new to Britain tlierc. and cs|u'ciaUy one so distinct, lie 
knew the exact spot where llie s]K'ciiiU'n was taken. (H its 
reported fooibjilants on the Continent., tliere is a elunip of 
Populun (rehiitJa near l)y, and also scattered tu'es of 

the only British Cratacii;u.s. C. o.i'ijtU'diiihK doe.-; not 
grow in the di-striet, neither, so far as he was awaie, does 
pYtmua njtinoHa or P. do}iH'>iticn. hut P. jxul/is is not iineoininon. 

Spines on the Elytil^ of Tuonn al {.ahauioae. Mr. 
H. E. Anorewks cxliibitc’d .s(»iih‘ tropical ('(irohithit' to .show 
spines at the apex of the elytra. 'Hie specimens shown were 
MocroceuU'ii- qi(adrisi)ii<os<(^ Cliaiul,. from New (luinea; NV/oA'- 
kuidia iiujra, Sh, from tropical Australia; ('ainsropn.^ mira- 
hilis, Bates, from Lao.s ; Cdtaficopas rci/xhs, Selim, (lueb., from 
Assam; CoJpodf.H saph/jidpeimiK, ('liaud.. from Sarawak; 
Cordifflc!^ acukatus, Chaud., from t he Ama/.ons : Anxi Jon im ru, 
Chand., from the Amazons. I’lie s])ines geneially ocenrns! 
as a single l^air, but then' miglit be four spitie.s. or eviui six 
as in CafascopH.s luinfhflis. The lonyi'st .spine.s seemed to oecui 
in species whose habitat is near tin* Kcjuator. 

His attention had been .spceially (lireete<l to t in'sr sjiines 
by his friend Ztlr. Sloane, tlicautluu itv on Aiist ralian ( 'arMm-, 
who had lately sent him the following note: ” Spincfi of 
elijtm: T have often tlmiiglit of these, W liy do they occui 
in tropical genera, not very nearly related, e. g. ( oljxxlo-, 
Cahphaefia, Cop/odeyu, Caifmvpus. etc P. As fa r as I re nm m ber 
all wc have in Australia belong to our geologically recent 
immigrant fauna (1 mean in (Aufibidnc), e. g. NV/h/howba 
-mir/m SI,, ArisMia {Sorolluvorpis) mmroitala, SI.. CnijXHk.s 
riolaceus, Chaud, Cun any of the wise men of London give 
any explanation? Or has anyone treated of the subject? 
Likelv tliese spines are protective : if ko, it cannot be against 
birdsi’ but mu.st be against some jieculiarly troj.ical emmiy. 
Empirically I have thought it might be again.st sonu* of those, 
lizards that shoot out the tongue to cajiture tlieii pre} . ic 
spikes would only protect against .some soft instrunumt of 



capture. Anyway these spine-tailed things are mostly in 
South Artiorica, and the Oriental and Austro-Malayaii regions 
(I do not know’ about Africa). There must be some reason fur 
thi.s. What i.s if; ? 

The only two genera about which he had any information 
both occur in India, viz. Caiascopus and Colpodes, In Nort-h 
India Cafascopu^ facialis, Wied, in which the apex of the elytra 
is toothed only, occurs under the bark of felled trees, whicli has 
become jiartially detached from the trunk. Ilis notes all 
referred to the .same tree, known in N. India as “ sal ” {Shorea 
robuskt), but that might be because it is the common timber 
tree of those parts. Kcgarding Colpodes he could only suggest 
that it .sometimes lives in trees, and lizards sometimes live 
also in trees, but he thought that any connection between 
thc.se tw'O facts could only be determined by actual observation. 

Several Fellows commented on this exhibit, Mr. Donis- 
THUKPE observing that there was also a genus of Australian 
aiil.s {Poiyrhachis) remarkable for their spine.s. 

North Italian Butterflies, — Lt. F. B. Ashby exhibited 
the following species taken recently in North Italy : --Males 
and females of Thais pohjxena ab. me(a, from Stupinigi Wood, 
Turin, April 19L!i; 2 fresh specimens of Eammssa anliopa, 
from Arqiiata Scrivia, Piedmont, July 1918, also a hybernated 
specimen from Lakes of Avigliana, April 1919; 1 male of the 
spring brood of Chrysophanus dispar, var. rutilus, from the 
banks of the Stura, Turin, ftbay 1919 ; and a series of 7 male.? 
and 7 females of the autumn brood from Stupinigi Wood, Turin, 
September 1919; i males and 1 female of Salyrm staiiliMis, 
from Arquata Scrivia, Piedmont, August 1919; and 3 males 
and 2 females of Etiodia dryas, from Stupinigi Wood, Turin, 
July 1919, 

A NEW Race op Plebeii:s aegon masse yl- Mr. J. J. Lister 
exhibited a collection of P. acyon var. masseyi, Tutt, made in 
N, Lancashire and Westmoreland in July 1918 and 1919, W'itli 
series of the heath form from the New Fore.?t, of var. cretacea 
from the North Downs, and of the forms from Delamere Forest, 
Cheshire and Great Orine’s Head, Caernarvonshire, for cotn- 
parisoii. He said ; — Var. masseyi appears to be now limited 
to the estuarine mosses which lie along the courses of the rivers 
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Kent (Westinorckiul) and Leven (L:ihr:isltiiv). Tlic twu 
estuaries are seiiaratod by the Caniuell Fells, uliieh attain a 
nearly uniform height of about 700 ft. 

As is well known tlik form of uvipn dill'crs from the other 
races of the species, w'liith range from tSreat lirltaln to t'liina 
and Corea and from Lapland to Vortngal in tlio fact that the 
females arc hardly ever without a \\a.sh or sj)ririlv)iiig of blue ; 
the only race w^hich rosciubles it in tliis respect being var. 
corsicxi^ limited to that islaiid, but dili'ering markedly iti the 
characters of the underside. It a[ipear.s tliat (he only satis- 
factory way of exainijilng the characters of a [lopulatioii varying 
so much as this form dues is to take s.ainiiles in diilereiit 
localities, carefully abstaining from .selecting s])e( inieiis. exe(>pi 
for condition, and in numbers sunieieiit to include ;tT least 1 be 
commoner variauts. Tt is obvious tliat this nielhod if pnisued 
by many collectors mightlead to the extermin.it ion of a .s[iecies. 
It is also obvious that imless a senes is kiinwii to have l>eeii 
collected in this manner, as a sample, d.s value for (•om])ai).s,.ii 
is diminished. 

The results arrived at from the examiJiatioii ol the 


specimens are 

(1) That the popidation oi this .species inhabiting Itolker 
moss, on the Leven estuan-, dilkus slightly from that of 
the mosses about the river Kent and its tnlmlary, tlie 
Gilpin. If the females from diilereiit localit ies are an angei 
in order of blueness it is seen that the ilolker feinale.s atth.- 
begiuniBg «£ the series are eot * l.h.e a. Urns,. Inen , l,e W est • 
morelatid uiOHses, and that there ia a Injigu h" 
series of nearly brown feiuale.s. In othci \\oi( t n um 
fcmate vary about a less blu., mean tliai, do Ihoo- .nhab.lmg 
the Kent eatuary to the eaat, and .se|.arated Imn, them by 
the intervening hill barrier. 

(2) Dclamerc I'oreat an.l Creat Orn.ea Head ' 

been (tor it is doubtful if the speeies sidl e-msla at t m a ■. 
locality) mhabited by forms intermediate I.ehveen Hire 
found elsewhere in England (illustrated by the senes nun e 
New Forest and the North Doans) and var. u»«sr, - 1 y. e 

estuarine mosses. For examples of theyi " 

I am indebted to the gfuerosity oi Mr. ^ >=> » 

PflOO. ENT, SOC, LOND., V, 11)19* 
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who gave me his specimens from Delamere Forest, and has 
borrowed those from Great Orme’s Head from Dr. John Cotton, 
who collected them there some twenty years ago. 

The distinguishing characters of the races of P. ae^on con- 
tained in the collection may be set out as follows : — 

(1) Sandy heath form, from the New Forest. 

rj. Upperside reddish purple, fairly deeply bordered with 
black ; underside dull warm grey. 

$. Upperside warm brown, only very rarely (perhaps 1 in 
100 specimens), washed or sprinkled with purple; underside 
full cinnamon brown. 

(2) Var. crelacea, Tutt, from the North Downs. 

S. Upperside bluish purple, narrowly bordered with black; 
underside French grey. 

9. Upperside brown, only very rarely (perhaps 1 in 100 
specimens) washed or sprinkled with blue; underside pale 
cinnamon brown. 

(3) Form from Delamere Forest. 

Q. Keaembles (1). $. Resembles (1), but blue forms much 
commoner. In a sample of 17 females 10 have some trace of 
blue on upperside, 1 has the hind-wing nearly blue except the 
costal border. 

(4) Form from Great Orme’s Head. 

o', upperside of the reddest shade of purple of any in the 
series, narrowly margined with black; underside warm grey 
intermediate between that of (1) and (2). 

9, Upperside ground-colour as in (2), but in a sample of 
12 all are more or less purple, of the shade of the q ; underside 
pale cinnamon brown , 

These specimens approach (5) in character ; they differ in 
the redder shade of purple of tlie upperside and the warmer 
shade of the underside in the S, a-nd the warmer colour of 
the brown upperside of the 9- 

(5) Form from Leven estuary (Holker moss). 

Q. Upperside varies from purplish to nearly pure blue, 
black margin rather narrow; underside ground-colour very 
pale French grey. 

9. Upperside ground-colour is of a blacker, less warm, shade 
of brown, in all my (40) specimens more or less washed with 



blue, of the colour of the Xonc cl tli.™ show il„. ...vv 
tint sometimes pposent in ((i); uii.lnsiac pale ci„i,an,..n 
brown, often paler than in (2). 

(6) From the Kent river nuisiscs. 

o". As in (5), hut in some oases the blue of the upperside of 
the wings changes to grey towards the margin of the hind omf 

both wings— a variation parallel witli that wliicdi in mn^hm 
culminates in ab, Joideri. lilaek margin rat her juirrower. 

Upperside. In all my (83) s})eciiiiens blue is present on 
the upperside. It is always most extensive on li.-w. It is 
generally, not always, divided by black nervures, and very 
rarely extends to eosta of li.-w. If little developed il, is ofteli 
limited to wedge-shaped interiieural patches interna] tu the 
marginal spots of h.-w., a condition much commoner in (o) 
The pure shade of blue is commoner in ^ tlian J. Oji tiio 
outer side of the disc the colour is often grey rat iwr than 
blue, and may be almost white. 

In 30-40% of the females of my moss lurms a tiaiTow }>and 
of white, interrupted by the black jmrvures, precedes the black 
marginal band. This is compaiat ivcl)' rare in 1 he ut her foi ni.i;. 
Underside as in (0). 

The var, mmatiji is thus a very varying lonn in the sliade 
ot the blue colour in both sexes, in the degree of flic hliieness 
of the female, in the uccurrejice of the grevish borders of the 
uppcraidcs of the wing.s of the <j, and in the occnrri'nce cif a 
white submarginal bortler on the ujiperside of )i.-w. of . 
Itf differs from other British forms in the fri'quciit oeciirrcnce 
of a purer, less purple, shade of blue on the npjierside of liotli 
sexes, in the paleness of tlie gi'ctund-coiuur of the under- 
side in botli sexes, and in the blacker shade (if the ground- 
colour of the upperside of the female. It attains its most 
aberrant and splendid eharaeters on t he Westmoreland mosses, 
the form found on Hoi ker moss, on the Leven estuary, being in 
some respects an intermediate or i»enultiniate step i]» tin'.series. 

In some of its features approaches In/jmltivi'd, 

Rambiir, from the Pyrenees and Spain. 

Variation in KuxioRrHA kipexor prouably producki) 
BY HEAT, — Mr. W. Kaye exhibited various series of tlie 
Sphingid Eiumiyha elpcnor to illustrate the probable cdl'ect 
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of heat in etilar^nng or even producing tlie small white dis- 
coidal spot. The spot is as a rule very minute or absent in 
British specimens under normal conditions. A scries of bred 
specimens from Byflect was shown which had been reared 
normally, and a smaller series from the same place, but bred 
aiKjther year, which had been subjected to considerable suii- 
heat in a greenhouse, but with no artificial heat. These latter 
showed a small white discoidal spot in all the specimens, one of 
which showed it quite large and distinct, w'hilc another was 
only a little less distinct. These two w^ere out of but seven 
examples thus reared. A small series of specimens from Ger- 
<nany and Greece scarcely show^ed the spot more than ordinary 
British specimens. A .small series from Yokohama, Japan, 
of the race leuisi, showed the spot distinctly in at least two 
cases and slightly in all; w'hile three specimens from N. India 
of the race macromera showed the usual well-marked spot as 
well as the characteristics of this race. It appeared possible 
that the stimulus of strong sun-heat tended to develop tliis 
discoidal dot, for the Indian examples probably experience 
most heat, while Japanese examples would most likely have 
less than the Indian, but more than our own. 

A Thomisid Spider apparently protected from the 

ATTACK OF AN AtTID SPTDER.—Prof, POULTON said that OH 
September 9th, 1919, at St. Helens, Isle of Wight, he observed 
a Thomisid spider slowly walking up a lamp-post followed by 
an Attid, probably the common Epihkfnum scenimm, 01. 
When he first saw them the Attid was about an inch behind 
but it soon overtook the other and leapt upon it, and then, 
as quickly, jumped off again and walked away. It seemed 
probable that the Attid had instantly recognised some effective 
powers of defence or some unpleasant or unpalatable quality 
in the Thomisid. The observations of Hr. and Mm. Peckham 
on the elaborate courtship of the Attidae and immense risks 
run by the male rendered it improbable that the behaviour was 
duo to a mistaken sexual impulse. 

A Queen AVasp capturing prey before hibernation.— 
Prof. PouLTON said that on September 20th last, at Oxford, 
he saw a large wasp carrying a burden and flying very heavily. 
It came down in the middle of the Banbury Road and he was 



then able to see that the prey was a htr^e Syrpluil tlv. CohJ- 
bowha pyrasfri, L,, carrierl in the inaDdilrles, lie, was unable 
to capture the wasp, which, in a few seconds, succoodoil in 
rising from the ground and flew off with its victim. The wasp 
was a queen, almost certainly of Vespa f/eimmica, F.. or nd- 
garis, L., probably the former, which is tliecotiimcmcrat Oxford, 
Vespa oribntalis, L.. hejecting the Kit.LEi> bi't rAURv- 

ING OFF STO^’XED INDIVIDUALS OF THE SAME SPF.OIES.— 
Prof, POULTON drew the attention of the Fellows to (d)serva- 
tions made on this hornet in Palestine by Mr. 0. If. Hamm, 
late R.A.F. The insects wore abundant in the Hanileh district, 
from July to October, 1918 : they were also .seen, singly, visit ing 
a large Umbelliferous plant in April and Ma\'. They were 
never seen to catch other insects. Tlicv nested in the ground. 

When they became common, the wm'kers in large iniinlu'rs 
visited the mess-tents, feeding on jam and other sweet- foo<l.'<. 
When so occupied they wore often knocked down— sometimes 
stunned, sometimes killed. It was then observed thatotlier 
hornets wmuld examine the bodies lying on the ground and 
carry off, generally after considerable cilort in rising from the 
ground, those that were still alive. The dcail were always 
left as they lay. 

The mimetic .association nEi'WKEx two srF.cnvs of 
Euploea and one D.anaixe in Fiji. Pod. Pori/rox said 
that ever since 1899 when he had rc< eive<l examples of the 
two common Fijian Eujdoeas. cU-vOkk Quoy. and 

Derageha prose.rpina^ Put!., collected at tlie same lime a)id 
place by his friend Prof. Oustav Cilsou, lie had k.ngcd h-r 
the opportnnitv of studying a long series. In the meantime 
his friend Mr.'j, C. Moultmi had lign-red l>ntli species from 
the Gilson series and had given an account of tlu' mimetic 
modification in the pattern of pyoserpiM (Trans. iMit. Son.. 
1908, p. 603, PI. XXXIV, figs. F 9). The interpretation 
adopted in l\Ir. Moulton's pajior was critic iscfl by Co). Mamhus 
in the Eutoiuologi.st'.s IOtokI lor i^lay I9(}9 (pp.^ 120, 121) 
and defended by the pre.^mit writer in Proc. Kid . Soc., 1909, 
pp. xxxvii, xxxviii. 

Prof. Poiilton had recently received a line ,^et. ai these Uv<| 
Euploeas taken liv .Ur. H, W. Piiaiin.ii.l.s on an.l 



in the localities shown in the accompanying tabular state- 
ment. Acetunpanying them were two examples of Tirumala 
neptmia, Feld., both transitional towards the New Hebrides 
form moilerata, Butl. One of these and one of the male 
proserpiiut exhibited symmetrical injuries to the hind-wings, 
indicating attack by birds or lizards; the other mptunia and 
a second male proserpim were asymmetrically injured, 
probably by the same cause. 

Mr. Simmnnds wrote on June 7, 1919, that “ Waidoi is in 
the very wet district where butterflies are very rare, probably 
owing to the absence of sunshine. The Tiruvmla flies with the 
Euploea.s and is very difficult to disting\iish when on the wing. 
Thev occur as 1 to 20 or 30 of the two Euploeas. The common 
Euploca has a strong smell of Dumb-nettle when crushed.’'’ 
The table below showed that all three species fly together. 
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* Frutn this dato onwards the collpction incliidos every specimen 
captured. 



When the examples of prn.'^erpiim wore sopnniied into sexes 
it became obvious that thelengthoninuinwnnl of i.lie foie-wing 
spot (bringing about the resemblance to the chief marking 
of eleutho) is carried much further in the females than the 
males, thus following a very general rule in mlmicr}% viz, 
when the pattern of a mimetic species differs in the two sexes, 
the female is a better mimic than the male. The furthei 
mimetic advance of the female was associated with a highly 
dyslegnic pattern (Xtyvov. an edge or liiordcr; W-, bad), 
commonly found in mimetic Inittcrflics in relation to their 
models and in females in relation to their males — goin'ralisa* 
tions illustrated by many examples projected on the .'icna-n .♦ 
The pattern of the male 'proifcrpiiKi was less dyslegnic, and 
that of the model deutho still less so. partes of it being in fact 
eulegnic (cv-, good). 

The niimicr^^ here referred to concerned the fore-wing only. 
In the hind-wing it was possible that^ ch-nlho is a mimic of 
proserpina. One out of l^ir, Sininiouds' four specimens (that 
of June i) differed in the much higher development of the 
hind-wing submarginal pattern, which in this rosjiect resembled 
forms of eleutho from some other islands. Tlic reduction r)f 
thia pattern in the other three examples as well as in tho.se 
collected by Prof. Gilson promoted a re.seinblanco to pio.^nplna. 

It will be noticed that the numbers of eleutho are very small 
as compared with those of proserpim.\ Further colloct.ion.s 
were needed in order to test thc.se proport-ions : they might 
be seasonal or local. Prof. Cxilsoivs small scries, taken Oct. 

1897, on Niikiilau, a coral island, .south of tlic montli 
of the Rewa River, S.E. Viti Leva, included one ekulhn. live 
proserpina. Another eleutho \\ as captured Oct. 8, at Suva. 


* Fora fulJor doveloprnciib of f base principles 
of the terms dyslegnic, etc., soe Proe. iann, ' ’ s uoinonds 

t In a letter written from Waidoi, Oct. 18 lai-h 
states that after June 10 -dnUh 

common, although never so abandarit as prof> . p - ^ , WUcii 

bush species than the other 

crushed the male of eleutho gives off a d ^ b ' jj tv ideal 

oachou. Its flight is rather more hke a >jmi)halim Ui-m a t.vpieai 

1, 1919. lo-cby I 'vmt >'P «■' >'"* “ 

saw 3 worn proserpina imd 1 fresh eleutho. 



Wednesday, December 3rd, 1919. 

Comm. J. J. Walker, M.A., R,N., F.L.S., President, in the 
Chair, 

Death of a Former PreMdent. 

The President announced the death of Lord Walsikgham, 
a former President of the Society, which had taken place shortly 
after the previous midnight, A vote of condolence with Lady 
Walsingham was passed, the Fellows present rising in their 
places. 

Election of ^ellou's. 

Messrs. A. S. Bttkhttrst, 9, Soiildern Road, W. 14 ; NiBARAX 
Chandra Chatter jee, B.Sc., Forest Research Institute, 
Dolira Dun, United Provinces, India; Miss Florence B. 
OoN-STABLE, 17, Colvillo Mansions, W. 11; Messrs. CoNRAl) 
Theodore Gimixgham, O.B.E., F.I.C., Lynwood, Long 
Ashton, Bristol ; \\'’illiam Hawker*Smith, Speedwell Cottage, 
Hambledon, Godaiming, Surrey; Miss Gertrude M, Jeans, 
Penn Court, 54, Cromwell Road, S.W. 7 ; Messrs. Herbert 
Wiiuuam Mills, N.D.A.,Tlie Gardens, LydneyTark, Gloucester- 
shire; Louis Paravkuni, Villa Alcucita, Arloshcim, Bale, 
Switzerland; L. N. Staniland, Trewint, Coppett’s Road, 
Muswell Hill, N. 10; P. Susainathax, A.ssistant in Entomology 
at the College of Agriculture and Research Institute, Coim- 
batore, S. India; K. B. Wat.son, The Grange, Winthorpe, 
Newark; and H. Worsley Wood, 31, Agate Road, Ilammer- 
smith, W, 6, were elected Fellows of the Society. 

Exhihitiom. 

Lepidoptera from Argentina.-— Mr. H. J. Turner ex- 
hibiteil two specimens of Cifheronia vogkri and a photograj>li 
of the full-grown larva, from Argentina, on which he read the 
following notes by the sender : — 

“ Probably one of the most interesting insects I send you is 
Citherouia voglcri, and I have a number of males, but only three 
poor .sjiecimens of females. The female is nearly double the size 
of the male. I believe this insect is confined entirely to the centre 
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of the Argentine Republic— at least, I have never seen it nr 
heard of it from other parts. It is not found south of Cnnloba. 
as its food-plant does not grow further south, and f Itelieve 
the food- plant is not found nuieh further north than Santiag(> 
del Estero. It has taken me about six years to find the food- 
plant of this moth, or rather caterpillar. I caught a bad 
specimen of a female about six years ago, and got it to lay 
eggvS. The eggs came out in duo time, and I tried all tlie food- 
plants I could find in the neighbourhood where T caught tlie 
female, which by the by was while it 'was flying round an arc 


lamp. All the caterpillars died, as 1 could not get thetn lo 
feed on anything. Since then I have caught males around 
the arc lamps near the outskirts of the city, but 1 nevor saw 
another female till this year (1918), and again T got it to lay 
egga. As I always found the insect in th(‘ emtshirts of tlie 
citv, T thought perhaps the food-jilaiit might Ije some fruit 
tree not generally found except in the fruit gardens. The tree 
1 decided on was apricot, and when the eggs hatched I put tin* 
caterpillars on apricot trees. They start(d to eat, l)ut were 
very restless, and after a few days some died, .Meanwhile 1 
made inquiries from the gardeners, if -they ha<l ever found a 
caterpillar with long horns; but no one had, so 1 came to tin* 
conclusion that this could not be tlie food-plant, I accordingly 


went out into the, country and collected sanqiles the various 
shrubs and trees. Meanwhile, out of sixty cat.i>r|iillars only 
about twenty were left. The one plant tliey seenu'd to lake 
to was a tree known as “ Quebracho lhanco,’ one of ihe 
Argentine hard-wood trees witli tliiek leaves. 1 thought 1 had 
now discovered the riglit food-plant, iirid so on.> Huuday W(mt 
out with the idea of trying to find the cat.Tpillar, 1 did not 
find any on this particular tnuu but found it on a shrub behmg- 
ing to the same class known a,s ^ Quebraclio liojo, its Lalm 
name being Todma MfoVia. All the caterpillars I had left 
no%Y changed over to this food-plant except two, whnh Impt 
to the apricot, became full grown and ])Ui)ated. I have a to- 
gether about thirty pupae now ; one so far lias emerg.M. liey 
have been in the pupa stage about a, nmnth now, an.l a'n 
not snre that they wont He ov<‘r till spring. I w 
is a typical Cillmmin, with lonr long horns at the Ironl. .vnt 
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one at the back. When full grown it is about 11 cm. long and 
If cm. thick. Its colouring i.s like the bark of the tree. The 
pupa is very like that of Basilma iinfenalis, but smaller 
and jet black. They go to earth to pupate. The food-plant 
is thorny, and the leaves have three spikes and are very thick. 
The caterpillar when first emerging from the egg has the 
characteristic spikes on the horns, but as it changes its skin 
this disaj)pearH, till the horn of the full-grown caterpillar 
devciopes only rows of papillae. — F. Lindeman, Cordoba, 
Argentina.” 

Seasonal Forms of Teeacolus rooersl — Dr. F, A. 
Dixey exhibited specimens of Te.racolun rogersi, and remarked 
on them as follows : — 

“ Some years since, the Kev. K. St. A. Rogers, who has clone 
.such excellent wmrk on the Rhopalocera of British East Africa, 
sent home specimens of a new form of Teracolus, belonging 
to the acMrie group, which had been captured and bred by him 
at Taveta in the months of July and August, 1905 and 1910. 
These were figured and described in our ‘ Transactions ’ for 
1915 as Teracolns rogersi* They were all of the dry-season 
form, tlie wet-season phase being then, and for a long time 
after, unknown. Specimens have, however, now been received 
from Mr, Rogers which there is no difficulty in recognising as 
the wet-season forms corresponding to the dry-season types. 

“ I exhibit a male and female of this latter phase, both cap- 
tured at Kiboriani on March 23, 1918. They arc, as might be 
e.xpected, more heavily marked than the dry-season types; 
and show beneath a well-marked dark veining, and a pale 
ground-colour with yellowish bands in place of the dusky 
rerldish-ocbreous of the types. 

" The form is nearly related to T. halyalfes, But!., the type 
of which came from Natal. It may no doubt bo considered as 
the representative of that species in British and ‘ German 
East Africa.” 

Lord Rotiisoiiild asked whether the small size of the. dry- 
season form, the opposite of what occurs in Precis, was charac- 
teristic in Teracolns, to which Dr. Dixey replied that it is usual 
but not perliap.s universal; Dr. Marshall said that the 
* Trans. Ent. Soc, Lcind., 1915, p. 1, PI. I, figs. 1-4. 



diHerencc vas to be cxpcctod as tlic dry-season Pm‘i.< larvae 
feed up in the wet season, wliilst Tenicohi.^ larvae feed fhroueh 
the dry season. 

Continental Nevkopts:ka and PsErno-XErnopTEKA.- • 
Lt. J5. B. Ashby exhibited the folio win" species ; 

Myrtyieleon lihelUihitks, Le Trayas, Frencli Riviera; Ascnla- 
pkus hngicorms, La Granja, Di^ne, and \'ernet-lc’s- Rains; 
Panorfa communis, Turin and Haywards Heath. i^nss<'x; iVWn 
bicaudaia, Arquata Scrivia and Veriud-les- Rains; %(///)('- 
tritm. sanguineum, Turin ; S.scoficum, Turin ; Libclhdndcpivsna, 
Turin; L. erylhrae.o, Turin; L. pedemontnna, Turiti. 

A Beetle new to the Bkitisii List, and Foinis ok Cktonia 
aURATA, L. — Mr. K. G. Blair exliibitod a speeiinon of Ahox 
pamUelus, Duft, an addition to the list of British f’oleoptera, 
from the Scilly Islands, with specimens of .1. ntrr. ‘Vili. 


{siriok. Fab.), for comparison. 

Also series of Cetouia auratn, L., sliowin" : — 

1 . A scries from Swallowfleld, Berks. (.June, IhPh A. Cam])' 
btdl-Smith), with the wLite markings very nmcii devi-loped. 

2. A aeries from the Seiily Islands, much less Insivily tnarlo'd 
wdth white. 

3. Two black specimens (var. nigra., Gant.) from the Scilly 
Islands, July 1019 (recorded in Kiit. ilo. Mag. for Sept. 1010). 

This black form, originally recorded from (’orsica, where 
it has also been taken by Mr. Champion, is known also from 
Italy and S. Russia, but doc.s not aj^pear to have been observed 


hithertb in Britain. 

Forms of the Afric.aa Charaxes etheoclks, ( u. H rot. 
Boulton said that at the corresponding meeting last year the 
late Mr. H. Dollman showed his beautiful senes ored 
Charaxes of the eiheoedes group from X.^V. Rhodesia. Mr. 
Dollman had proved that there witin in Ids loeality, two 
distinct species ditleriiig in larval and pupal rl.aracders am 
in food-plant as well as in the patterns of the imagines. Of 
these the first had blue-marked, wldte-barrcd fema es re.sein- 
Wing mamm. Trim., and, like it, mindeking tl,e females o 
Ch hohmmni, Feld.; the fe.nalcs of tl.e .eeond reae.nfW 
But!., lacking the nhite bar and nnimeVing I l.e n.a _ 
W Btof. Bonlton ha<l Haggesfcl that ttu. 
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might be forma of rJhalion, Boisd., and the second true 
etkeocles (Proc. Ent. Soc,, 1918, p, Ixxx and footnote). 
This suggestion was no longer tenable, for Dr. Karl Jordan, 
after examining the genitalia, had come to the following 
conclusions 

“ No ethalion arc included in Mr. Dolhnan’s series. Wliat 
we call etheocks probably consists of two species, both having 
$ $ of the ])haeu$-tY])e and of the et^eocfa?-type. Dewitz 
figures a close to Doll man’s with p^aei«-like 9 9, but the 
9 of the fortiier is white-handed. Our 9 o^orythdoni (Nov. 
Zool. vi, pi. 8, f. 7) is almost the same as one specimen of 
Dnllman’s 'phacus-&mcs, suh-marginal spots rounded, not 
arcuate.*’ 

Lord Rothschild had also pointed out to Prof. Poulton that 
one of the series of p/me^/s-like 9 9 in the Dollman collection 
in the Briti.sh Museum really belonged to the series of tnanim- 
like, wliite-barred 9 9, although without the white bar. Its 
under surface showed the pattern which Mr, Dollman had 
recognised as characteristic of his whitc-banded females, and 
had shown to Prof. Poulton after the meeting of December 
1918. Its inclusioT) in the p/mc/c<?-like series was clearly 
accidental, 

Mr. Dolhnan’s most interesting discovery suggested that the 
etheocles group required re-examination throughout in order to 
determine the relatioTUshi]) of the two N.AV, Rhodesian species 
respectively to all the other forms. How numerous and dis- 
tinct these are was indicated by a series of coloured slides 
illustrating nearly all the mimetic females of the group, to- 
gether with their models among the larger species of Charaxes. 
Attention was specially directed to the least perfect mimic viola, 
Ruth, and its model epijamis, Reiche. Although the likenes.s 
in the cabinet is by no means close, it is probable that the two 
would resemble each other upon the wing. Both were open- 
country butterflies, whereas most of the other forms of efheocks 
and their models were forest-lovers. Dr. S. A. Neave had 
kindly written 

“ As far as 1 recollect — and such of my material as is in 
the B.M. seems to confirm it- -T only took the 9 rioJa form in 
the open country in Northern Uganda. It occurs on both 
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sides of the Victoria Nile, but chieHy lai the east. In that 
region apparently iiotliing but tins fonn occurs, and it is 
more or less u/i open country. C. is ctmunon tln'O'. 

but owing to its being liard to catch and still harder to (ind 
in good condition, it,s iiuinbers in colled ion.s probably do not 
represent its real incidence.'' 

Dr. Jordan had kindly informed ]h'of. ruiilicni tlial in 
addition to the localities gi\en iji the monograph in Nov. 
Zool, vol. vii, viola has been received from Yelva, Horim, 
Niger; Meridi, Balir-obGhazal ; Ujiga atid Kajomha, Lado 
Enclave; Mohoroui, Uganda; and Torn: from 

Uganda, Blue Nile, Lake Barlugcj. and Halir-ebtihiizal, but 
not as yet from the Lado Ejielavo." Dr. Jordan ad.led : 
“ I do not know wliether collectors have actually <"iught 
viola $ and epijanias in tlio same s[iot ; both came in a ■■^loall 
collection from Mcrirfi, Ibihr'cl-Ghazal.'' 

This doubt could be now di.siiii.s.M-(L for the llo)>c Depart* 


ment had received both, taken in the same locabtii's m the 
Nuba Hills by Col. R. S. Wilson, and .still mure recently fioiu 
Torit, Mongalla Province, S. Sudan, ea]5tured by (apt. A. L. 
Kent Lemon. A beautiful slide, kindly coloured Ity Dr.^ D 
Eltringhaiu, showed epijasius and the b viola taken at 'Jont 
on Kay 26, 19DJ, and the c of riah on May 29. 

Lord Kothsc'ijilo and Drs. Jordan, Mar.<iiall, (aAiian 
and Nkave commented on Prof. Poiilton s oNhibit. 


Paper. 

The following paper was nuid 
New /Slaph^linidfa; from Singapore, pt. ui., 
Camebon, M.B., R.N, 


by M A 1,( 0 CM 


wbrther anything conld he added h, ' 

the “ Times calling attention to the .st.iteme - 

ut the House-fly had been found lio'ing m snails m ‘’‘Y'''," 

and De, GiHAN s.aid that alflunigli he load no reason to doubt 

the statenient,yemnv,eiv onhe fact 

fiy were known to hve piarasitmall} m .snai ^ ^ 

nHght possibly be a mis-identilicat.on, and for that .o.rson 
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was anxious to receive snails for investigation in order to find 
out how far the statement of M. E. Seguy held true ; nothing 
definite was yet known as to how the House^y normally 
passed through the winter ; there was no evidence to support 
the old idea tliat it hibernated in the. adult state; and the 
probability was that it went through the winter either as a 
larva or a pupa ; but proof here again was w'anting, and much 
further investigation in various directions was badly needed. 
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ANXIIAL MRl-yriXd. 

Wednesday, January 21st, 1920. 

Comm. J. J. Walkkr, M.A., K.X., F.L.S., I’lvsith nt. m 
the Chair. 

The Rev. George AVheelep., one of tlu* Set-rotant's. n-.id 
the following 

Report of the Council. 

During the past year the Society lias susiaiiital ati uii* 
usual number of losses by death, fifteen in all. two heing 
those of former Presidents, Dr. P. Dr (Ioduan and 

Lord WaLiSIXGHAM; five Fellow.s also have n'signed, aii<l 
eight have been removed for ?ioir])avinent of suliseri|)ti(>tis. 
Our total losses therefore amoimt to twenty-eight, but in 
spite of this fact our nuniD'rs aiv at this moment at tiu- 
highest point they have ever reaelied, no less than fiflV' 
seven now Fellows having been eleeted sine<“ the la.d Annual 
Meeting. The Society now eonsists of tweha* Honorary 
Fellows, two Special Life Fellows, six liuiidred and .'jghteru 
Ordinary Fellows, makinga total of six liundnal and tliirty-t wo. 

The 'Vacancy among the Triistee.s of tlie So<'iety, caused 
by the death of Dr. Godma.n, wa.s tilled by tl)e aj![)Oin1ment 
of the Honblc. X. Ciiarlks HuTiisriiiLin 

The Council has voted a donation of five guiiK-as towards 
the Godmaii Memorial in the Xatural History Miuseinn. 

The continued ri.so in the price of jiajicr and rven uhuv the 
large increase in the cost of labour have juude it impossible 
for the Business Committee to .sanclioii the publication of 
quite so large a body of Jiiatter as ha.s })een customary lor 
some years past; the Transactions, however, eonlam 4(>i 
pages and consist of nineteen iiajiers by the following autliors : 

H. E. Andeewes (2); Prof, J. (hmsTER Bkaulkv, M.b., 
Ph.D.; T. A. Chaemax, M.D., F.R.S., etc. (3); 0, CiiEsiEii 



Crampton, Vli.D. ; F. A, Dexey, M.A,, M.D., F.R.S.; Alan 
P. j)or)B; H. Kltrencham, M.A., D.Se., F.Ji.S. (2); Sir 
Gkokge Ha.mrsun, Ract., B.A., F.Z.S. ; Martin E. Mosley 
(2); F. Mvir (2) ; R. C. L. Perkins, M.A., D.Sc., ete. ; A. 
jEFb’EiuEs Turner, M.I)., and C. B. Williams, M.A. Of 
thcsti eiglit rofor to the Lopidoptera, five to the Colcoptera, 
three to tlie Trichoptera, two to the Hyiuenoptera, and one 
to In.sect Phylogeny, but of those on the Lepidoptcra Dr, 
Eltrinoii.am's on Butterfly Vision, and Mr. Williams’s on 
Migration are really of inueh wider interest. The papers arc 
illustrated by two e}ironio-]ithogra])hs, one 3-coloiir plate, 
eight collotypes, one cop]>er line-block, fourteen half-tone 
plates, twelve line-blocks and a large number of text figures ; 
Dr. Cliapnian bears the cost of the two chromo-lithographs 
and half the cost of twelve half-tones, and Mr. C. B. Williams 
half the cost of five of tlie line-blocks. Nine of tliese jdates 
are, jU'ovided from the Westwood Bequest. 

The Proceedings <'onHisi of 78 [)ages, and are illustrated 
by one collotype and one half-tone plate, the cost of the 
block of the latter being defrayed by Mr. H. M, Euelsten. 

The attendance at tlie meetings lias been generally good, 
except at the first meeting in October, when owing to the 
strike on the Railways and Tubes only four Fellows and one 
Visitor succeeded in putting in an a]>pcarance. Tlie exhibits 
have also come well up to t!ie average in number and interest. 

In February a Siib-Cmiimitto4^i was formed, consisting of 
Dr. Neave, the Ilonble, N, C. Kotusuhilo and the Treasurer 
to empiirc into th(‘ ([uestion of better accoinmodatioii for the 
(Society, which has now, especially with regard to Library 
space, far outgrown its pre.sejit quarters. This Sub-(n>imiiittee 
has during the past year been making enquiries with a view 
to obtaining Government accommodation, but I his having 
proved impo.s.sib]c, it is now eiiguged in the preparation of 
alternative schemes. 

The Librarian reports: — 

That 357 volumes have been issued for home use as against 
330 for the previous year. The Library has been largely used 
for the purposes of reference. Thirty volumes and a large 
quantity of separata have been presented to the Library. 
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The Tloport was adopted on the motion of T)r. Hron 
seconded by Mr, H, ,T. Tirver, and tin* TitKAscimii tlien 
read the following Report 

The dominant factor affecting the Finance in 1919 has 
been, as it was in 1918, tlio cost of publishing. This has 
been about double the ])riee that obtained previous to tlw 
War, whereas the income lias remained almost stationarv. 
Under these circumstances tlie only way to mak(' bofli ends 
meet was to reduce the amount of the publii-ations, whieh 
has had to be done. Apart from this question the financial 
position is satisfactory. 

A year ago I ventured to make two foreeast.s, one of wliieh 
was that I hoped to record a.s large a miniber of subscriptions 
paid in 1910 as in 191T, until then the high-watcT mark. 
The other was that 1 hoped tlie amount of arrears of suli- 
scriptions would be r('duced during tin* [tast year. The 
actual position on the 31st of DeceinlxT last was, that in 
1919, 488 current year sub.scriptions had been rco'ived in 
place of 472 in 1914, an increase of IG. The amount nf sub- 
scriptions in arrears at the end of last year was t<Sl 3.^'. tlJ. 
due from 47 SuhscTibens as against £I17 Kk lid. due from 
G9 Subscribers at the end of 1918, a reduction of £93 7.v. lb/. 

The total Income in 1919 was £88D IDs. lb/., a reduction 
on that of the previous year of £40 7,s-. 2d. This rcdu<-tiou 
is very much more than Recounted fur by a nshution (d 
receipts from arrears of subscriptions of £109 l-s. (k/. The rea.son 
of this’ reduction of course is, that t1ic arrears out of wliidi 
this source of income arose, were in 1919 only about one-half 
of what they amounted to the previous year. 

Admission Foes amounted to £48 G.<f. Od. more than in 1918. 
Four Fellows have compounded for tlu'ir .suliscriplions as 
against one in 1918. The sale of Publii'ations i.s rather un- 
accountably down by nearly £30. Donation.^ in aid ^uf the 
PubUcations are very small, amounting to only £4 2,v. Gd. 
Donations in aid of the Tea Fund have been .siiilicicnt to place 
it on a sound footing. There ha.s b(‘cn <luriiig the ymar a 
largo and welcome addition to the number of Fellow.s, now 
about 200 in number, wlio have adopted the method of paying 
i^Roo, ext. soc, noxJj., v, 1919. i' 
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their sub^seriptions direct to Messrs. Coutts & Co. through 
their Bankers. This method results in a saving of expense 
to the Society, of expense and trouble to those who adopt it, 
and a considerable amount of trouble to myself. In thanking 
these Fellows I should like to express the hope that there 
will be during the present year a further large addition to 
their ranks. 

With respect to the dispo,sal of the Admission Fees, which 
are not strictly speaking income, a new departure has been 
taken. There has been up to the j)resent nothing in the 
nature*, of a fund for the purehaso of new books for the Library. 
It has been decided that in 1019 and in future, one-half the 
amount arising out of Admission Fees shall be devoted to 
this purpose, the other half being invested annually to assist 
what 1 |iropose to [“all the Compounding Fund. 

An explanation of tlic^ meaning and necessity of this Fund 
seems necessary. 

From the date of its formation in 1833, until the year 1862, 
the Society did not [mssess any money invested, but u§ed 
everything in current expenditure. In the latter year, how- 
ever, the Council having funds in hand, invested in consols 
the sum of £109 ]4.s. Or/. What amounts practically to an 
apology was given for taking this step instead of spending the 
money on the*. Publications. 

Bearing in mind that at this date no fewer than 22 out of 
the 143 members had compounded for their subscriptions, 
leaving the 121 who had not compounded to carry on the 
entire financial burden of the Society, an apology hardly 
seemed nece.ssary. 

The next investment, of £38 6.?. Dr?,, took placr) in 1869; 
and various sums were investc'd between this date and 1876, 
when the ])rinciplc of investing the compounding fees seems 
first to have commended itself to the Council. In this year 
six were receiver!, and four of them were invested. Between 
the years 1876 and 1894 a few more Fees \vere invested; 
apparently when the Council considered they could ailord 
to do so. 

During the Treasurership of Robert McLachlan it was 
recognised that tlm Society should in future invest all sums 
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arising from compnunding to provide :i fund llio of 

which would defray tlic oxpenditaro tlie Soedotv must incur 
to those Fellows who had compounded for tlu'ir siihscrijitions, 
and for many years, including tlie whole period of rlie 'rreasinvr' 
ship of Mr, A. H. Jones, all the eoiii[)0)nKling fees were invested 
in Consols. 

The result at the beginning of IdlU was that there were in 
the Society (15 Follows who liad ooinpoutided, and the interest 
on the money provided to pay their c.vpi'tises to the Society 
amounted to £33 175. Orf. per anmim, or about lOv. .W. per 
Fellow. 

As the publications supplied to each F(dlo\v co.st the Society 
considerably more than this sum, and tlicre are in ad<lir!on 
what might be called Estalili.slinu'iit ('harg«'S, which work 
out at several shillings per Fellow, it is obvion.s that at' tin- 
present moment compounding is, from an income point <if 
view, a rlistinct burden upon the Socic-ty. 

To gradually reduce this burden, tlie CoiuH-il will in future, 
in addition to investing the money arising out of tlie eom- 
positions, invest also half the amount rereive<l from .Admittance 
Fees. The Investment chosen for tliis jujrpost- is tin- ri-., 
War Loan of 1928, which must h(' n-dc-enu'd at- par in 
that year, whereas tlie old investmmit .stork, eonsiils, i.s not 
redeemable at par, the re, suit being unforf iiimtely tliat to-d.-iy 
it is only worth very little more than liatf the original cost. 

The General Balance, after allowing for the e.stimatcd Lia- 
bilities at tho end of 1919, amount.s tr> £207 3.w OJ. 1 think 
this sum should be licld as a reserve again, st the cost- of moving 
and installing the Tabrary in tlie new (piarti-rs, wlum llicsc arc 
found. 

I regret to have to point out that the Society s invest 
ments show a furtlier large depn'ciatiori in value, 'i’iic 
Stocks, Consols, and Birmingham 3 mark a decliiu' during 
the year of £122 175. tiJ. 


The TBE,iSUEEU th™ read tha Balance SI rvliird, was 

adopted or, llin motion o( .Mr. E. !i. UnmnN. -a-ondod l,y 


Mr. yiANnEY Edward.'j. 
The Fhesihext then 


declared tlie following Fellows to 
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have been duly ap|)ointed to serve as Officers and Council 
for the ensuing session : — 

President, Conim. James J. Walker, M.A., R.N., F.L.S. ; 
Treasurer, W. G. Shelhox, F.Z.S, ; Secretaries, the Rev. 
George Wheeler, M.A., F.Z.S., and ^1. A. Neave, M.A., 
F.Z.S. ; Librarian, 0. C, Champion, A.L.S,, F.Z.R.: 
Other Members of Council, E. E, Andrewes; G. T. Bkthune- 
Baker, F.L.S. , F.Z.S. ; K. G. Blair, B.Sc. ; Siirgoon-Comm, 
M. Cameron, M.B., R.N. ; J. Hartley Durrant; H. 
Eltringham, M.A., D.Sc. ; A. *D. Im.ms, M.A., D.Sc., 
F.L.S. ; G, A, K. Marsilul, D.Sc., F.Z.S. ; the Rev. 
F. D. Morice, M.A., F.Z.S. ; H. E. Pack; the Rt. Ilonble. 
Lord Roth,schilu, M.A., F.R.S., etc., Capt. the Rev. J. B. 
Waterston, B.D., B.Sc. 

The President also read a letter from Lady Walsingham 
expressing her thanks for the letter of condolence voted by 
the Society. 

He then read an Address, after which a Vote of Thanks to 
him was passed on the motion of Mr, Harold Hodge, seconded 
by Lord Rothschild, to which lie. replied. 

A Vote of Thanks to the Officers was then proposed by Prof. 
Selwyn I. mage, and seconded by Mr. W. J. Kaye, to which 
the Treasurer and the two Secretaries replied. 



XRSASUIIER’S ACCOUITTS for the Year end«d December 31, 1919. 
(rreseiited at the Aaaual Meetiag, January 21, 1920.) 
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THE PRESIHENT’S ADDRESS 


Ladies and Gentlemen, 

From the Report of the CoUDcil which Iiiis* just been reud, 
it is 1 think fairly evident that tin' past year has i)eeii one of 
more than usual prosperity for our Society. Not only do 
our finances— thanks in lar^e measure to our energetic 
Treasurer— vshow a balaiiee in our favour that iiia\' lie regarded 
as highly satisfactory, but the steady increase in the uunierical 
strength of the Society during tlie jiast session is most (uu-oiirag- 
ing, and the number of new Fellows elected on Dc'ceinber dnl 


has only once been exceeded, 1 believe, at any pre\ious 
meeting. 

With one exception of n'Cent date, due to eausrs entirely 
beyond our control, in which the number of Inflows pre.seiit 
reached probably tlic lowe.st point in our luitire liistorv. our 
meetings have been very fully attended, and the exhibits 
and discussions have been quite uti to their usual high standard. 
Notwithstanding the. fact that tiie co.st of printing, and even 
more that of illustration, cont inues to grow by leaps and bounds, 
the Transactions and Froeeediiigs of tlie Soeithy fur the past 
year, though they may not attain the bulk (d •‘^oiue of our fornuu' 
annual volumes, are not a wliit beliind any of their predee.-ssors 
in scientific value and interest, .\mong so many m.-ntormns 
papers it is perhaps invidious to draw sjiecKil attention to any 
one of them; hut we may congratulate ourselves on being 
enabled to publish in our Transactions a memoir on so 
suggestive and interesting a _ ^ 

Eltringham on Butterfly Vision. 

Our Library continues to increase steadily, and t he diiheul 
arising from the inadequate space in ymli y’ '■■'"y’"''' 
to bouse it become more painfully evident veai iv j..i . 
nece.«ty of seeking more ample aeeommedatKm .s tbus m a 
measure forced upon us; and altlimigb some, lueludmg myself, 



may regrcit having sooner or later to leave our present quarters, 
with their advantages of central situation and ready accessi- 
bility, and their associations with the memories of forty-five 
years of the Society’s history, we can only trust that our 
efforts in that direction may be crowned with success in the 
near future. 

The honour you have conferred upon me by my election 
to the office of President has involved the choice of a new 
Secretary in my place, and the Society may be congratulated 
in having found in Dr. S. A. Ncavc a Fellow who has proved 
himself so highly qualified in all respects for this somewhat 
onerous but highly interesting and enjoyable office — 1 speak 
from experience. To Dr. Neave and his colleague the Rev. 
G, Wheeler, as well as to the other Officers and Members of 
Council, my best thanks are due for their steady and unfailing 
support and assistance during the past session. 

I regret to say that our losses by death have been more 
numerous than usual, and two of our Fellows who have gone 
from us were in the very front rank of Entomological Science, 
and in former years were among the most distinguished occu- 
pants of the Presidential Chair. Ou February 19th Dr. F. 
Du Cane God man passed away, full of years and honours, and 
the generous appreciation by Lord Walsingham of his life-work 
and jiersonality, read by me from the Chair at tlic meeting 
immediately after his death, is still fresh in the recollection 
of all of us. We may, f think, agree that this noble tribute 
to the memory of our late valued colleague applies in very 
large measure to its own writer, wdiose unexpected decease 
on December 3rd it was my painful duty to announce to the 
Soejety at our meeting on the same evening, i fear it will 
he long indeed before the places of these two great masters 
of our Science can be adequately filled. 

We have also to regret the loss of the veteran Major Thomas 
Broun, whose great w'urk on the beetles of New Zealand, con- 
tinued through many years, has revealed to us the marvellous 
Coleopterous fauna of those most interesting islands in the 
far South ; of Hereward Dollman, a young and highly promising 
Entomologist and an accomplished artist, whose premature 
death was the result of a fell disease contracted in the course 



0 duty „ Trop,cal Afr,o„, „ud of W, E. Sluup, ....o of .ho ,„o.t 

able and cnergcto studo.,t. of British ...uil „„„o 

lately a familiar hgure at our mootings, and whoso gonial and 
aympathetie nature endeared hi.,, to all of u,s. tfo rar v 

1880. and who was perhaps host known as an eminent ndoro- 
scopist arid botanist, as well as a tower of strength to the 
Linuean Society Other hollows who liave p.assed fron, an, on., 
us arc Lt.-Col. L. Blaythwavl, G. M, t'arsoii H \ Fry F 
Hannyngton, T. Nottidge, E. J. Fattorson, S. IVaoln.r'and 
F. H. Wolley-Dod, the last-named ho,,,., dist.ngni.sh.-d for 
Ins researches and observations on tlio Loiiidoptora of the 
western regions of British North Ainerua. 

It is perhaps a natural result of luy career in t he Royal Navv, 
in which I had the pod fortune to ub, serve ami to study inseet 
life, however superhcially at times, in many remote and randv 
visited parts of the world, (hat the subject of Geographical 
Distribution has alway.s appealed to me more strongly tiiaii 
has any other aspect of our Science. On the ]>r(-s(un, oeeasion 
it has occurred to me that a useful purpose may Ih‘ served, 
by bringing together as many a.s possible of the iivailahli' r.'Cords 
of those hardy and advent u toils butterflies wliieh have pene- 
trated northward and southward to the extreme limits of 
terrestrial life, ajid to tlie mo.st remote islands in mid-oeean. 

1 therefore venture to suggest, as the title of my Address— 


, “ The Fringes op Butterfly Life."’ 

Commencing our circuit of the .sliories of tlie North Polar 
Ocean with Norwegian Lapland, we find here a biittcrliy fauna 
of unexpected richness and variety for so high a latitude. 
Our enterprising Fcdlows, Messrs. Eowland-ijrown and Shehlon, 
have, ill" recent years visited this very interc.stiiig region, and 
wc arc greatly indebted to them for tlieir dejjglitful ami valual)le 
papers on Lapland butterflie.s in the volumes of the ‘‘ Ento- 
mologist for 1906 and 1912, Herr J. 8parre-f?chnejder 
enumerates no fewer tlian forty-six sj^ccies which extend flieir 
range beyond the Arctic Circle, and of these such familiar forms 
as PajnUo macha<j» , Ficris hrasnicae and luipi, (Jalloph‘yn rubi, 
Vanessa auliopa and urikxie, tlie almost world -wide Pyrumeis 



mrdui, Argynnia aglaia, Brenthis GUfhosyne and B. selene, 
are found as far north as the 70th parallel of latitude. Still 
more characteristic of the Arctic fauna are Colias hecla, Lef., 
Erehia dim, Thiinb., Oeneis mrna, Thunb., Melilaea iduna, 
Dalm., Brenthis ckaridea, Schneid. — perhaps the rarest of 
European butterflies — B.Jrigga, Thunb., and B. polaris, Boisd., 
most of which we shall frequently encounter again as we pro- 
ceed eastward round the Polar basin. Another of our Fellows, 
Dr. Cockayne, has by tlie foriiiric of war been enabled to gather 
some experience of the butterflies of the Murman coast, and 
we may, I hope, look forward to an account of his observations 
in that practically unknown region. Dr. B. Poppius records 
six sjiccies, all well-known Lapland forms, from the Kanin 
Peninsula east of the White Sea; and on August 4th, 1879, 
on the east coast of Novaya Zemlya, facing the inhospitable 
Kara Sea, the late Admiral Sir A, H. Markham met with Colim 
nasks var. im'daiuU, Zett,, Bimtkis chariclea, and the remark- 
able B. improha, Butl., whicli is probably a melanic form of 
B.Jrigga and was previously known only from Arctic America. 
Concerning these butterflies he writes — “ The land at the head 
of Schubert Bay was the only ])lace where I saw butterflies; 
and here I was fortunately able to secure several different 
.specimens. They are, I believe, the first captured and brought 
home frojn Novaya Zemlya. They were exce.ssively wild, 
lUwv very fast, and rarely alighted, so that they were exceed- 
ingly difficult to catch. ... It is a curious fact that, although 
1 landed several times during the month of August with the 
express purpose of obtaining specimens, it was only on the day 
above referred to that I saw any.” 

Records from the northern shores of Siberia are nearly or 
quite wanting, but the adventurous German explorer Midden- 
dorff gives a vivid and graphic description of the summer aspect 
of tlie tundra in the Taimur peniasula, gay with innumerable 
flowers and alive with insects, of which unfortunately the vast 
majority are the notorious Siberian mosquito. Middendorff 
tells us that on August brd, 1845, in tlie very middle of the 
short Taiinurian summer, in 74° 15' north latitude, he hunted 
butterflies under the shelter of a hill, barefooted and in light 
underclothes. The theriuoineter rose in the sun to -j“ 



and close to the ground to + 84^ T^lnle at a short distance on 
a spot exposed to the north-eastern air-current, it {ell at once 
to + 27°. Further ho states that " the nioro vigorous vegeta- 
tion on the sheltered declivities of the Tainuir lU’ovides'fooil 
for a greater nunibc'r of insects than is found on the coasts of 
Novaya Zcmlya. Bees, hornets, and three species of butter- 
flies, bu;5zed or hover(‘d round tlu^ flowers, and catt'r]>illars 
could be gathered by dozens on the tundra ; but their mortal 
enemies had pursued them even here, and ichneumon Hies 
crept out of most of tliein.'’ 

Many degrees of longitnd(' to the eastward, the naturalists 
of the “ Vega expedition, during (luur memorable " Nh.rth- 
east Passage in 1878-0, found al tlieir wintiT quarti'rs, about 
100 miles west of Behring's Strait. " larvae of an Ani>iin>is " 
at the end of June; and they met with (loieis Krever. 

and Erehia rossii, Curtis, al. St. Lawrfiur Iky in Chukclu 
Land, a little to the southward of these Strait.'<. The swanip\’ 
meadows of the desolate Pribylolf Islands, in the midtile of 
Behringk Sea, are, according to H. "W. Klliott, .‘nlivt-iu-tl in 
summer by myriads of yellow butterflies, in all jtrnlaibilitv one 
of the North American .species of f VJtV/s. Alaska a])p('ars to p<»s- 
sess a fairly rich butterfly fauna, two Papilios, afm.'tZ'n, Seuihl., 
and (umus, L., even extending to the vallev of the Yukon, 
from whence thirteen .spccit's of Imttt'rflics are reconlt'd In- 
Dr. S. H. Semdder. 1 (‘an find no records, hnw(“ver. from bt'yoml 
the Arctic Circle in thi.s region, (>xccpt that of Kirhla pi^dafn, 
Butl,., which appears to bt‘ not rare at Kotzebue Sound. This 
uemarkable specie.s was first ohtaint'd at Cambridge Hay (hit. 
00° N., long. 107° W.) by Ca])t. Collinson in H.M.S. ‘‘ Knter- 
prise,” during the prolonged search for Sir .lolin Franklin s Insl 
expedition. Mr. D. Hanbury, in tin* .summer of H(t)2, made a 
largi*- collection of butterflies on the Arctic coast near ('a[)(‘ 
Barrow (lat. 68°30'N., long. IITW,), which is deserilK'd by 
our former President Mr. H. J. Elwi's in our Transactions for 
1003, and illustrated l)y a very fine ('oloured jdate. This 
collection, probalily tlie most interesting and repn'sentative 
scries of Arctic butterflies ever obtained from any one locality, 
consists of no fewer t han fifteem spe(‘ies, including tiirei* Etrl»nx 
[fmeiata, Butl, dha, T)iuid>,, and -nmH, Curt.): two (hard 
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{bore var. taygefe, Hiibn., and semiika, Say, var,); a variety 
{mixluraiai Alph.) of our Coenonywfha typhon; four species 
of Brentkis {pales, W. V., polaris, Boiad., charieleay Schn., and 
friyga var. iaiproba, Butl.}; Lycmna orhitulus yd,r. jrmiklimi, 
Curt. ; and four species of Colias {heda, Ivei., bootkii, Curt., 
pelidne, Boisd., and nastes, Boisd.). From a little farther to 
the north-east, on the shores of Prince Regent’s Inlet, we have 
the insects collected and preserved under the most trying 
conditions by the expedition under Capt. Sir John Ross, in 
the “ Victory ” during its sojourn of four years (1829-1833), in 
this desolate region ; the second officer in command, afterwards 
8ir Janies Clark Ro.ss of Antarctic renown, being in most cases 
the actual collector. Five species of butterflies arc described 
and figured by John Curtis in his inimitable style, in the 
Ajipendix to Sir John Ross’s Narrative of this voyage. Those 
are Calm hoolhii, which “ appears in mid- July on Oxytropis;” 
C. chionc, probably a vaTi(dy of the preceding; HippareJim 
{Erehia) rossii, “ five only, they were scarce and frequented the 
precipitous faces of dark-coloured rocks and loose stones; I 
never found any of them on flowers of any kind ” {J. C. Ross, 
1830); //, {Ociieis) snhhyalim, one only, probably with the 
pre.ceding; MeliUmi Ui-rgiimius, in all probability the widely 
ranging eharidea, “an abundant species, like the 

i'oUades found feeding on the flowers of Oxytropis, June and 
July 1830”; and Polyo)m/iatus franklinii {= orhihdns, Esp. 
var.), “ only two taken, feeding on Astragalus alpinus, end of 
July.” 

Another British Arctic expedition of more than forty years 
later date, that under Sir George Nares in the “ Alert ” and 
“ Discovery ” in 1875-6, brought back an important little 
collection of insects from nearly the highest latitude attained 
on that occasion, and the butterflies included in it may 
be regarded as probably the most northern representatives 
of their race in the world. Our funner President, Mr. R. 
McLachlan, writes of these insects as follows — “ Thirty-five 
specimens of gaily-coloured butterflies wore procured, belonging 
to certainly five distinct species. It may safely be asserted 
that there are desert regions in the tropics that would not 
furnish an equal number. 1 have used the term ‘ desolate ’ ; 
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but th. dosolation ia not of tlut oxfto.oo nofuro on,, wouhl 
expect. I am mfotmed by Prof. Oliver tlmt over si.v, v 

owring pants have been determiiioii in the e,ill,.(ti,n,s 
formed by he nat„rali,sts of the expedit.on between the airea v 
gtveu parallels of latitude (78= - SiP X' ). Thi.s fa,t, a, tir^t, 
atght reads tke rmnanee , . . Captain Feilde.t i„forn,e,i tne 
tha ttetngthe short p,.riod wl,en tl.ere is pr.a.ti..allv „„ „i..l,t 
butterfl.es are continuously on tl,e wi„«. supposing the sun's 
face not to bo obscured by clouds or pa.ssing snowslunvers " 
Tlie aiKCies found in the vieinitv of tlie - lliseoviTv's - svinter 
quarters, between 8l« 42' a.nf ,8Cr,'2'X, lat.tinl,.. wer,- (Wm.< 
heda (var. ylacob.,, MeL.), p„l„n., (also from Disko 

Island in lat. 70° N.), B. dariclr,,, ear. ,„,.nlo, 

Bojsd., and, strange to say, a sliglit aberration McL.) 

of our familiar “ Small Co|i[)er;' Vhr>jsopliu,nis p!,htn,s, L; 

Some very interesting observations on I ho biitterHit's of this 
remote region were also made by Lieut. A. W. (Ireelev the 
leader of the ill-fated Ameriean Polar expedition of 18SI t. 
At Lake Hazen, in the inti'rior of Grant Land, on .lime 28th 


1882, “ a large number of butterflies were seen, of wiiidi there 
were apparently three different sjn'cles. They were so active 
and distrustful, however, that I sueeeedod in raiitiiring but one 
during the day.'’ On the 2')th, one of the party saw “ a. 
humble-bee and a devil's darning needle a liiglilv interesting 
record, showing that the range of the Uifm'iiopicH and the 
Odonaia extends as far to the northward as that of thi' iepi- 
f?o/>/ercK-and butterflio.s were very numerous, as many as 
fifty being seen during the day,” which was oni’ of iinprecf'- 
dented high temperature in the Far North. 

The intrepid Ameriean explorer 11. E. Peary also eontribiites 
his quota to the record.s of the.se Hyperborean butterflies. In 
June 1892, after he had crossed the a])j)allirig ice desi'rt of 


North Greenland to bare land on the north-east coast, elevated 
38(X) feet above the sea, in lat. 8r.‘f7'N., long, 
a fair amount of vegetation and *“ two bumble-bees, si‘veral 
butterflies, and innumerable flics'' wcri' noted hy him. 
Another American Arctic voyager, Dr. 1. I. Hayes, records 
the capture of a ‘‘ yellow-winged butterfly ” on .luly 9th, 1891 , 
at his winter quarters at Port Foulke (lat. TS'" 17' N., long. 



XCVI 


73^ W.) ; and a few days later, at Barden Bay in Whale Sound 
(lat. 77'' N.) '‘nijTiads of butterflies fluttered among the 
flowers,” the day being calm and sunny, with the high teni- 
perature for that latitude of 51'^ F. 

The entomologists of the Danish expedition to North- cast 
Greenland in l!llO, at the winter quarters of their ship on the 
east coast in lat. 76° 46' N., long. 18° 14' W,, met with Colias 
Breufhis charicha ear. arciica, Zett., and B. 'polaris in 
numbers, and Lycaena orhitulm var. aquilo less commonly. 
One of theiri, Fritz Johansen, gives such a graphic and pleasing 
account of these butterflies in their almost inaccessible home, 
that I cannot refrain from quoting it in extemo. “ Most marked 
of all the insects, however, are the butterflies, as it is only in 
the height of suininer that all arc out and can be said to be 
common. It is remarkable that with but few exceptions the 
North-east Greenland butterflies are not found on the most 
fertile places. On mossy groimr], for example, the only 
cormnon butterfly is the yellow Cohos Jiecla^ but this is also so 
7nnch bound to such localities, that if there is a fertile slope 
round a larger or smaller water-course, we may be almost sure 
of seeing a Colias flitting about, and be able to follow with the 
eye how it keeps to the windings of the slope. On large grassy 
plots (for example at the foot of the fells) we see several of these 
beautifully coloured insects flitting about; when two come 
nearer togidlier, they ]>layfully cross and recross in the air 
before separating ; the one perhaps settles on a Dryas blossom, 
whilst the other .seeks rest on a blade of grass, the colour of 
which it resembles so much. The commonest day butterflies 
are, however, the Aryynnis, but like the following they are not 
met with on boggy ground (nor in fa(“t on the bare clay or stone 
plains). Yet wc may be surprised by these butterflies flying 
lip from ground where the dry grass, Ca^siope, and other 
plants are only growing in hollows here and there, until we 
observe that it is just these places which afford the butterfly 
the most shelter. When this settles, for example, on a stone 
or a Gassiope tuft, the reddish-brown lichen covering the 
former, like the purple-black leaf of the latter, blends so 
perfectly in colour with the butterfly that this cannot he seen 
before it starts up. It is very shy, flying often far before it 
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aga„. les, and as it ' doubl,. ' a great deal in us High,, 1, 
IS more diftoult to cate), tl.a.i ( V/ias. Tl.es, • bnti, tllh.a are 
^meti.nes seen together, l.o.vet er, in « lnel, ease „ is .1, 
that has come on to the groiinils of (Wms. and tln-v i.lavfnilv 
cross one. another before proceeding on then- wav. 'More 
rarely and more singly we meet witi, the da. -bntteriiv /.,/,vow 
orklulus on localities .similar to tho.se of Ar.,,i,„.,.. 'll is qnile 
impossible to sec this hotter, 1\- wlnm siding oii (lie grouml- 
the gray n.iderside of ,lie folded wings bhm.ls so ,„.|fe.tlv with 
the surroimding .small stones. It ,lo,.» not ,ly far ,aieli lime, 
but irregularly and fairly quickly.” 

A much earlier record of biiltcrflic.. from llic satne coast, 
but in a considcrahly lower latitiule. i.s tliat of tlu‘ wtcraii 
whaling captain \Mlliain Seoresby, junior. At the end of duly 
1822, in the region now kiutwn as Scuresbv Sound (lat,- 70'^ 
.3(rN., long. 22MV.), lie found on landing that - the in.scet.s 
were numerous, eonsisting of mosquitoes, and several s|>eeies 
of butterflies. d’hese latter are named in the appt'iidi.v to 
Scoresby's narrative of iii.s voyage, a.s " jmhrnio, h., 

and P. f/ifl, Jj., by Prof, danu'son of Edinburgh. Many vears 
afterwards (189!) this iiart of the (io'enland eoa.st was 

visited by Prof. A. G. Xatlior.st, who there eolieettM speeimeus 
of the four butterflies so eharaeteristie of tlucsi' high latitiules, 
Colias hecki^ Broilhi.s cliiiruh’u, B. yiohois, and Lijrm'mi oihiliilns 


var. aqutlo, to the first two of wliieli Scoresby's insects must in 
all probability be rchu-red. No butterfly has ])e<m as yet 
recorded from .Spitsbergen, tliougli several species of moths arc 
known from this iirchi].)elago. 

Before finally leaving th<‘ Xorth Ikilar basin, tin* cast* of 
Iceland demands attention. As many us six .species of butter- 
flies, belonging to tlic characteristic .\ retie gmicra Go/m.s, 
Krebia, and Brcitthi.^, hav<' been stated by various writers to 
occur in this large island, which from its relatively mild climate 
and fairly luxuriant ^■egt‘tation miglit reasonably be expected 
to produce sonic at least of thmn. Jlut of late* years, tin* visits 
of several able entomologists to Iceland, notably the long stay 
of Dr. StaudingCT in 1857, liave not. revealed the ))rcs(‘nce of 
even a single resident species. Tlu'. only authentic m-onl that 
1 can find of tlie occurrence of any buttcTfiy in Iceland, is that 
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of the late Rev. Francis Walker, who notes in Vol. XX 11 of 
the “ Entomologist,” the capture by Jon Thoroddson in 1888 
of a specimen of Fyramds cardui in one of the main streets of 
Reykjavik, the capital of the island. 

When we proceed to the Southern Hemisphere, we find the 
terminations of the great land-masses lying many degrees 
farther from the Pole than is the case in the north ; and with 
the exception of the extremity of South America, these southern 
lands enjoy far more genial conditions of climate. But the 
scanty butterfly fauna of these regions, as compared with that 
of corresponding or even far higher latitudes north of the 
equator, has not failed to impress strongly all Entomologists 
who have studied the distribution of these insects. The 
marked contraction .southwards of the African continent would 
appear to have crowded, within narrow limits at its extremity, 
a Flora unparalleled anywhere in variety and number of species, 
with the possible exception of South-western Australia, where 
the geographical and physical conditions are somewhat similar. 
But when the comparatively low latitude of both these regions 
is considered, their poverty in butterflies is most remarkable. 
Lajdaiid, more than thirty degrees nearer the Pole, produces 
at least as many kinds of butterflies as docs Cape Colony, and 
during a residence of twenty-five years at Cape Town our 
former l^resident Mr. Roland Trimen could find only forty- 
seven species in the immediate neighbourhood. A very large 
proportion of these are inconspicnoiis forms of l^alyndae^ 
Lycaemdae, and Heaperidae, only one Papilio {leonidas. Fab.) 
extending its range so far south, and the fine Nyniphalid 
Menerin Utlbayhiay L., being aljno.st the only showy butterfly. 
The fauna of Western Australia is even more scanty, as only 
fifteen species are enumerated as occurring in the district 
round Perth ; and when I was there in the summer of 1890, I 
was as much impressed by the very small number of butterflies 
to be seen on the wing, as by the endless variety and beauty 
of the flowers. Next to nothing is known of the insects of the 
long range of utterly desert coast facing the great Southern 
Ocean, and the more fertile regions of South Australia and 
Victoria are not much riclu^r than Western Australia in species. 
The beautiful, varied, and luxuriant island of Tasmania, larger 
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in area than Scotland, has fewer tlian thirtv speeios of butter- 
flies, including two or thr(«e remarkable endeniie nuaintain 
forms of Sahjruhnr formerly referre<l to the ehar:K'toristie 
Australian genus Xenica, as well as one rap^Uo 
Leach) which is common near Hobart, and is the most southorn 
representative of its almost world-wide family. 

In Patagonia wo tlnd, oast of the mountain backbone of 
the country, a barren and trceh'ss land with a limiletl Flora 
anti a rigorous climate for its latitude, while tlu‘ densely 
forested coast facing the Paeitie Ocean is one of the welte.st 
and most .stormy regions in the whole world. Putterfiies 
are therefore very poorly re[)re.sente(b ih'rg re<'ording ojilv 
fourte.en speeies as oeeurring south of tbe Rio Negro iii hit. -U) . 
In the vicinity of Magellan's Straits some half-dozen speeies 
have been found, and ('o/m.v oape/ mZ/.v. Ihitl,, one of the hnest 
and rarest repre.sentatives of its gmiiis, is su]>posed. lliongli 
with some doubt, to have been taken by ('apt. P. P. King, R.N.. 
at Port Famine about the year ISdo. Wlieii I was at Puntu 
Arenas on Christmas-day ld80, 1 found the grassy ]nirk-likt' 
country near the settlement enlivened by minihers of (liree 
pretty butterflies, Ciflias raidieil, (Iner. (var. ciftniiiiifliauti, 
Huth), Pieris {TalacJiila) ai'fiyrodice, Stand., aiul Jifcuihi'i 
cytheris, Drury; but insect life of any kind was almo.st absent 
in the gloomy and saturated forests of the Western Patagonian 
channels. Mrs. Scoresby Routledge, however, in her adven- 
turous voyage in the yaeiit “ Mana to hlastiT Island in 
occasionally saw butterflies on tlu' shorf^s of tlu‘ .Mi'ssier Chamiel 
in lat. 49° S. In Tierra del Fuego, Darwin says tliat he “ saw 
very few flies, butterflies, or bees," hut Tutocltiln llicuiJicr, 
Boisd., T. xa>ttJiodice,JAic., and BreidJii.s cyflteyit^ are leeordisl 
hy Mabille, from Orange Bay in Iloste ].sland, not far from 
Cape Horn in lat. 55° 30' 8., and these are almost eertainly 
the most southern of all known hutt(‘rflies. 

Brenthis cytheris is also ri'jKirti'd by Mr. R. Vallentiii a.s 
occurring commonly in the bleak and ireeless balkhind I.slands, 
and another “ larger and faster flying Fritillary with more 
pronounced marking.s, which lie says lias hemi .seen in West 
Falkland, is almost eertainly PaMi'nln plt'd:ip-jms (race mpjtm.s, 
Cram.) w'hich has wandered hither from South Americii, 
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and has boen (‘apturcd in tho islands on more than one occasion. 
Tlie blue butt(‘rfly,‘' stated by Mr. Vail en tin to have been 
frequently observed close to Stanley in the East Island, has 
not been identified, and thus remains a mystery. 

The butterflif’-s of oceanic islands, as defined by Wallace, 
form the subject of the second part of this A<] dress, and I 
purposely omit any allusion to those of such island groups 
as lie near the gr(‘at continents, and the insects of which are 
more or les.s well known. Reference may perhaps be permitted 
to the Faroe Islaiid.s, from which no butterfly is definitely 
n'corded as yet, though there is a strong probability that 
Coenonyui phu typhon at least may be eventually found there; 
and to St, Kilda, wlu-n? C. pamphiJus is the only species that 
lias been noticed. From the Azores, lying far out in mid- 
Atlantic, the late Dr. God man lia.s recorded nine butterflies, 
all familiar Britisli forni.s except Damida plexippuSy which 
was finst observ(‘d there in 1803, and lias occurred subsequently 
on several occasions. To these inay be added the little- 
known azorica, Strecki'r, wliieh is perhaps identical 

with a Satyrid butterfly seen in October 1880 by one of my 
me.s.siTtate.s in H.M.S. Kingfisher in some numbers among 
the rocks on the summit of tlie (.'aldern of Fayal, 3300 feet above 
the sea. I ascended the mountain on the following day, which 
was unfortunately cloudy, so not a single example of the butter- 
fly could be seen. The one specimen liroiight to me was in 
poor condition, but it appeared to be more nearly related to 
Oeneis than to any other genus, and it is well worth looking 
for by any entomologist who may visit these interesting islands. 

Fourteen species of butterflies, according to Prof. A. E. 
Verrill, have been observed on the coralline group of Bermuda, 
whicli is fully C(X) miles from the nearest point of the coast 
of North America, The record of three of the.se, PamiYi io, 
L., V. poUfcliJows, L., and Debts portlaiidia, F., rests on the 
evidence of single specimens said to have been taken in the 
islands by (hinnn Tristram as long ago as 1818; but the first 
two species, to say tlie least, are mo.st unlikely to have found 
their way from Kurope to Bermuda, anfiopa, L., 

(kdfidryas eithtk’, L,, Cohas philodwe, Hiibn., Pieris nipae, 
and PapHiocfesphoiites, Cr.,are more or less infrequent stragglers 
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has on more than one oeeasion visitecl HiTjnucla in ^reat swarms, 
has perhaps siicreoded in ('stablishiiiii; itst'lf as a resithml spei'ies. 
Danuida pkxippm has Inn^ been known from (lie islamls, and 
D. hereirice, F., V-jiratuci.s aUdanta, P. cm'din, and Jmiottut 
coenia, Hiibn., are also resident, a fine and stroniily marked 
race of the latter beinit the eoinnmnest Hermiidan ImtterHy. 

Fernando Noronha, thoimh Ikiin'Iv nulea from the nearest 


point of Brazil, and eoMTod with trei's ami luxuriant vi“>;etation, 
has only one little I^ycaenid, a form of Tiu’aciis hnnno, Stoll, 
From Ascension, ToO miles disfanr from I In* coast of Africa. 
Pyraweis conlm , Hyjfohntiias nnsf/iyms. and Lmnptiir.'i Uxiu tis 
have been recorded by iMr, P. de la tlarile, B.X.. although the 
vegetation of the i.sland is of the scantiesi . except on tlie highest 
sumniit, whore there is a little ciiltiwition atid soim' tr('t‘.>i and 
shrubs have been ])lantod. The more inviting and ferlile 
island of St. Helena has hat one spi-cics, Idmitiis cltiysippus, 
in addition to those of Ascensiom but all the l)ntt<'rf]ies app.'ar 


to be tolerably nuineroiis as individuals, bar to the south, 
and 1550 miles west of the of (lood lloix'. lies tln> storin' 
swept group of Tri.stan da Cunlia and it, s satellite islands, when' 
Dr. von Willemoes Sulim of the t'ludlengcr found “llie 
larvae of a probably that of Pyrosis ranlul, wbieh 

was taken there many years afterwards hy .Air. <1.- la (lant.>; 
and from the report of the two obsers ant {ierman s.-al hunters 
who were found at Innceessihle Island by the " (’halhmgm, 
von WilUm.oe,s Sulim concluded that there were two bulter' 
flies, a Vaves^a and an Jmp/mo.s. i„ that isiaml. limi Diego 
Alvarez or Gough bslaml, *280 miles south of H'e Tristan grou)., 
was visited hv'tlie naturali.sts of the •• Seol la • in iPOl. they 
found “a number of Imetle.s, ami several kinds of fl.es. bu 
apparently no buttertlv was pre.simt. Tim last Atlanin- island 
to whh'h'l shall allude us South Trinidad. 5<K) niile.s distant 
from Brazil. Hus remot(> sjieck of land, peihaps the wmrdes , 
spot on the face of the earth, wa.s visited m P)Oo In the l.ar^ 
of Crawford’s vacht Valhalla;' and iw tlm " Imra N.iva 
in hut no butterflies were se<.n by t lie naturalists in e. er 

ship, though Mr. K. G. B. Meade- Waldo, in the ’ Valhalla, 
found a few species of moths of Amer.cau type. 



In recent years the Fauna and Flora of the numerous small 
islands scattfired over the Indian Ocean have been investi- 
gated by successive scientific expeditions in a fairly exhaustive 
manner, and wc now possess a tolerably complete knowledge 
of their inseet productions. I purposely omit any reference 
to the Comoro Islands, Mauritius, and Bourbon (which may be 
regarded as satellites to the almost continental island of Mada- 
gascar) except to recall to mind the very valuable paper by .the 
late Colonel Manders on the butterflies ef the two latter islands, 
which appeared in our Transactions for 1907. The eleven 
species recorded from Eodriguez, dOO miles cast of Mauritius, 
are all found commonly in that island and in Bourbon. From 
the lofty and luxuriantly wooded Seychelles group, which are 
exceptional among oceanic islands from their granitic iorma- 
tion, twenty-two species of butterflies have been recorded, 
six of these being, how'ever, somewhat doubtful. These 
include one Papilio, a dwarf form {nana, Obth.) of the Mas- 
carenc P. disparilis, Boisd. ; and the handsome and peculiar 
Euphea {Pramasa) miira, Moore, and Atella jyhiliherti, Joannis, 
are confined to the Seychelles and to the great atoll of Aldahra, 
a long way to the south-west. This latter island is the sole 
locality of a very fine and distinct species of the characteristic 
African genus Tcracolus {aldahronsk, Holland). The coralline 
Almirantes have a])|)areiitly only three butterflies, a small 
Pamphila also found in the Seychelles, and two well-known 
Kurop(>an blues,” Zizem hjs'innw, Hi'ibn., and Tameus Idi- 
canus, Hiibn., both also plentiful in the Ma.s(‘arene Islands. 
On Glorioso atoll Mr. M. J. Nicoll in the “ Valhalla ” found 
butterflies and a day-flying Bpliingid in numbers, one of the 
former being Hypolimiias viisippits; and in the Chagos group 
Dr. G, C. Bourne met with the widely ranging Precis villkh, F., 
and a very fine and well-marked race of HypoUnuias iMjlina, L. 
Only two butterflies, also of tbe most extended distribution, 
lAmnm ckrysipprfs and Pyrameis cardui, are recorded from 
the great coral archipelago of the Maldives, The little Cocos- 
Keeling atoll has produced five species, two of which, Preds 
villida and Umnas chrysippus var, yjciilia, Stoll were observed 
by me in my flying visit to the island in January 1904. The 
other three are Hypolininas misippus, H. holina, and Pyrameis 



ciii 

cardui var. ker^haini, M<’Coy: ami tho proiibiiiiiiniico of tlic 
Australian olemont in tlm scanty butterfly-fauna of tliis little 
island, 1000 miles at least from tlio nearest point of Australia 
is very remarkable. Christinas Island, which consists mainly 
of coralline limestone iiplieavcd to an elevation of more than 
1000 feet in its highest part, po.sse.ssrs nine butterflies in spite 
of its very small area. Throe of these, besides a local race 
{deferminaia, Butl.) of kda, L., are very tli.-^tinet 

and peculiar to the island, viz. Eitplocn {Ihaictru) wimTnri, 
Butl., TerioJi amplexa, But!., and tlie fine Clmaxes 
Butl. The occurrence of the Australian form of IJiiumh 
chrysippus in Christmas Island is also noteworthy, as it is 
only 190 miles .south of Java, though separated by very deep 
sea from this island. 


The remaining islands in the South Indian Ocean, MarJon, 
the Crozets, Kerguelen, Heard, St. Paul, and Amsterdam, all 
lie in a tract of the ocean loo stormy and incleiiK^nt for any 
butterfly life to be possible: and indeed they jirc.sent the 


spectacle of a Lepidopterous fauna reduced to its lowest terms. 
Kerguelen, despite its area of over UfK) square miles, in a 
latitude nearly corresponding with that of Paris, lias only 
two practically a])teroas Tincids, a tltird s})ocies, also ajjtrrous, 
having been found in the Crozets; while from St. I aul and 
Amsterdam, in a so?mnvhat lower latitude, two otla-r moths 
of the same family, both fully winged, liave l.em nrordc^i. 
One of these, BtalwpImieH piilophi^a, Kmlcrhuii, lives in ilm 
nests of penguins at St. Paul and f('cd.s in flu- larva staf.' .m 
feather^, and it is a curious coincidmicc, to say the least, tliat 
Darwin noted at St. Paul'.s Rocks in the Atlaut.c '• a snudl 
brown moth, belonging to a genus that fesds on feather, 
as the sole. Lopido,,tero..,s rrsiJ.nt of that t„,y .dot ... .....l- 


ocean. , , i i .... 

For mt prcsi'iit furimw' Now Zoalai.a may »• '’'‘K"'"’' 
an ocea..ic island on a grand sralo, a.al ds lim. od I...I .tI ,v 
fauna is one of the n.ost .nteresting in tin- » odd 1 

its fourteen resident species, nine are absolute), « u ..t 
and of these the n.ost conspicuous, as , veil as p.uUaps nu . 
plentiful, is the beautiful yenerdh, h . « eh m, 

our P. Mam in its appearance and its familiar habits, 1 li. rc 



arc four very reiiiarkabie Salyridae) of wliicli Peromhimoa 
pluto, Fcrcday, and Prebiola huflm^ Fered., are mountain 
insects confined to the South Island, which in structure and 
habits exhibit a great affinity with the Erebias of the Palae- 
arctic Region, Dodonidia helrnsi, Fered. ^ is a very beautiful 
insect having something of the facies of an Erycinid, and is 
found sparingly in the wooded regions on both sides of Cook’s 
Strait; and the curious Argyrophenga aniipodum, Doubb, 
which probably lias its nearest allies in some of the Chilian 
tSa(yridoe, is the characteristic butterfly of the “ tussock-grass ” 
country which covers so large an area of New Zealand, especially 
in the South Island. Two species of Chrysophanug, salmfirts, F., 
aridca?/.vu, Hutl., recall onr“ Small Copper,” and are generally 
jilentiful, while a third species, C. holdmnrnm, White, which 
i.s more local than these, reminds one of the European C. ampki- 
damas in appearance. A little Blue,’’ Lycaena oxkyi, Feld., 
completes the list of endemic species. Four others, character- 
istic of the Australian region, Precis rillida-y Pyrameis cardui 
var. kerskauii, P, i(ea, F., and Lycaena phoehe, Murray, occur 
more or less commonly, an<l IJanaida plexippus, which may 
have reached New Zealand as long ago as 1840, appears only 
sporadically, and its permanent tenure in the islands seems 
to be by no means secure. HypoJininns bolhiti^ CafopsiUa 
aiiillu, Or., and an Euploea, have soimditncs wandered hither 
from their tropical home, and even our Pyrameis atalanta^ 
W’liose nearest authentic locality is 4000 miles distant in the 
Haw'aiian Islands, has on more than one occasion found its 
way to the shores of New Zealand. 

In the Chatham Islands, 100 miles eastward from Cook’s 
Strait, Pyrameis goaerilla has develoy)cd a well-marked race 
(ada, Alfk.), but I liave no record of any other butterfly from 
thence. Norfolk Island, 150 miles north- w'est of New Zealand, 
has five species, the fine Papilio amphiaratis, Feld., allied to 
P. amynkir, Boisd., from New Caledonia, being peeuliar to 
the island; the others being w'oll-knowii Australian forms, 
with the exception (jf Daiiaida plexippiis. Lord Howe Island 
is only six square miles in area, and is separated from the roast 
of New South Wales by 300 miles of deep ocean ; but from 
this small i.sland Mr. G. A, Waterhouse has recorded no fewer 



than scvontcon butterflies, iuehulinj! stieli eaiisjueuous forms 
as Papilio erechfjteu,s, Don., and utaclonjanii.’i, CfunaAra sem- 
proniun, F., Hyjwliinuas holiita, etc. Xo buttortly has boon 
observed as yet in the so-enlled Sub-Antarctic Islands of New 
Zealand -the Auckland, ranipbeil, Antipodes, and Macquarie 
groups — though it is just possible tliat in tlie first-nanied 
islands, which ))osscss a rich and v aried Flora of surpassing 
interest, one or more indigenous .specie.s jnay be found. 'Phis 
is at any rate the opinion of Mr. (I. V, Jiudson, who vi.sited 
the Auckland Islands in Xovctiiher IbOO, and who writes 
as follows; “No butterfly was seen on tlie islands . . . but it 
would be an unwarranted a.s.simii>f ion (hat Jiu butterfly c-vists 
there ... I consider that the existence of a SatvTid butterfly 
on Auckland Island allied to Erehit! (U Aiijyroiilii'mjti is 
probable, but 1 do not think it likely that any member of the 
genus Fnnessrt occurs them . . . i always kept a very sharp 
look-out for butterflies, bu(. none were seen, altlmiigli on 
several occasions the weather-ctuiditions lor their appearance 
were higlily favourable.'’ 

We, commence oiir survey of tin' islands of tlu' (ropi<':i[ 
Pacific with the Ladrone.s, from wliiclu as far as I can a.scertam, 
only four buttertlies Imvo been definitely nsorded, tliese being 
an endemic Atdla {('(jest i rut, (lodt,). Daimifhi ph oappa-w and two 
species of Euploea: one of tliese, E. (Af/jum) i). ct ix., 

being represented throughout Polyncsja by sevtTal well-defined 
races. From the widely scattered (hroliue Islands, some at 
least ot whicli arc elevated and hmir a most liixunanf. vegeta- 
tion, Femjier records a fairly rieh buttf'rfly fauna of Iwcnfy- 
tlircc specie.s, nearlv all of well-known Indo-Australian h.rm.s, 
and mcluding two l^ipihos, ufp/u-em-, (V.. and rn/rnm/eao., L. 
Mr G F. Mathew lias also recorded from Pomijw Island, a 
curious dwarf race of d/chm/bs kdn umlcr tin* name d/. 
pompeusis. Damula ptenppv^ 1ms also found its way to the 
Carolines, and Pagcustechcr records it from ti><* 

Islands ; but it 1ms apparently been muible to e.stabhs), .ts. f on 
the low coral islands of the GiUiert and Klbce groups rom 
which the only rccord.>d butterflies am /wipfom Hull, 

and E. deutho, Prech lu/ffda, and the fine form *•> 

Uypolvnms bolu.1. Di the lofty and luxurnud. b.ji IsUn.ds 
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we again find butterflies in considerable variety. At least 
twenty resident species are known, the fine Po.filio schneltzi, 
and Charaxes caphoniis. Hew., with the remarkable 
little Satyrid Xois sesara, Hew., and several Euploeas and 
Tjjcaenidae, being found nowhere else. The Acraeiitae liave 
here their most easterly oxtemsion in A. andromache, F. ; this 
insect may possibly reach the fe^araoa Islands, where we find the 
most eastern representative of the Pupiliomdae in P. godeffroyi, 
Semper, as well as of the DanainM (always excluding Danaida 
plexippi(s) in the small Tirumala mellitula, H.-S. The Ilesper- 
idae may also find their eastern limit in Samoa, unless a butter- 
fly that I saw once or twice in the Marquesas Islands, but was 
unable to capture, may belong to that family, as I suspected 
at the time. Atella boicdenia, But!., is a characteristic species 
of Samoa, and occurs also in the Tonga group, where about ten 
species of butterflies were collected during the visit of the 
“Challenger” in 1874; Beloiois java, Sparrm., and Terias 
hecahv-, Jj., recorded also from Tonga, are the most eastern 
known representatives of the Pierinae. The Hervey or Cook 
Islands were visited by me in 1883, and in Rarotonga and 
Aitutaki I observed, besides the universal Datmda plexippus 
and Hypoliinnas holuia, Diadvma unicolor, Godm., Eriploca 
(Nipara) imicolor, H. II. Druce, and J amides ivalkeri, H. H. 
Druce, all undescribed species at the time ; also Mckinitis leda 
and an Atella, which last I was not able to catch. Far to the 
south-east, at the little outlying i.sland of Oparo or Rapa, 
Damida plexippns was the only butterfly seen by me. In 
twm vi.slts to Tahiti, in April and May 1883, seven spcci(*s only 
were collected, a very small number for an island of such 
luxuriance and beauty, fl'his pov(‘rty of Tahiti in hutbwfly 
life was noted by the eminent French voyager Capt. Dumont 
d'Urville in the “ Coquille ” as long ago as 1823, and the 
following free translation of his observations is fully in accord 
with my own experience sixty years later — “ The farther I 
advance in my walk in this country, the more I have occasion 
to convince myself, that the entomologist who wishes to 
increase liis collections ought not to lose his time in the South 
Seas, In reality, what land appears to promise a richer harvest 
of insects than Tahiti 'I What shades, what forests, are more 
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favourable to the development of tliese little hein^s ? Mvery- 
where arc flowers, humid places, doeayin): trunks and loaves. 
But what is the result of those luhorious walks, of the assiduous 
researches of the naturalist 1 .a dozen species of Lepidopfern. 
some Hy7ne)ioptera and Heniiplvra, and four or five very small 
Coleoptera. Moreover, except for three Pi)ecios of 
of which, the size, the beauty, and tlie niimlxT of individuals 
strike the eye of tlio traveller at every inonnmt, he would 
willingly believe that tliese islands nourish no insoeis whatever 
— Besides, the sole observation I have to make on llorabora. 


is that this island has afforded me a Lepidoptcron which I liave 
not yet seen in Tahiti ; at the same time I havr not found again 
another, occurring in elevated stations near Matavai (Tahiti), 
where it is very rare. In both islands, a d/ebhu'yr near f'iv.Wr/ 
frequents the sides of torrents, hillsides, and solitary jilaCcs; 
and it settles but rarely, which makes it difficult to caiiliin-. 
This “ Melilaea'' is evidently Aldla tjiihcrfi, (luer.. a s|«’Ci(‘S 


peculiar to the Society Islands; I met with it rather cojimionly 
in Tahiti, especially in the mountain forests, whmv j1, was 
almost the only butterfly to be seen, and where th(‘ brilliantly 
gilded pupa was sometimes to lx* found attaelied to halves. 
The other butterflies 1 observed in the island, mostly in the low- 
ground near the shore, were Ilijpolitiuuts bolnw, fim-. large, and 
abundant, Danaida pkzippus, an lAiphm, which Mr. 11. H. 
Druce has named E. iNipara) ladkji, the finely ocellated form 
of Mdamtis leda known as faitnim, Veld., a small race of the. 
wide-ranging Ltmpides hoefm and anotlnu little Lycaimid. 

I did not, however, meet with tlu^ brightly coloured form 
ioitica of Precis viUida, wliich 1 was informed was at times by 
no moans laro, and hare raaches the aasl.Tn.nost l.nlt ot I m 
widely spread butterfly. xN'o records arc availaU.- roni tlm 
Paumotu or Low Arehipdago, though Hypliuo* and icplor-.. 
may ratend their range to some of tli« wid.-l) scatt.Tc. 
islands. In tba Marquesas, which nval Tahiti m Waiil.y ani 
tropical luxuriance, the universal Ihiwiila 
were the only biittorflics that were taken during in) Ms.t 
though an dfeRoi and the problcni.atieal Hc.spond previous^ 
mentioned, were seen in Uuka-hiva and O-Hiva-oa, two o! Ihu 


larger islands. 



Tn Pitcairn Island, though a good many moths wen; taken 
during the day I was on shore there, not a single butterfly was 
seen; the inhabitants without exception declared that none 
were found on the island, and did not recognise any of the 
species that I showed them. Twenty years or more after my 
visit to this remote spot, Mr, M. J. Nicoll, in the “ Valhalla,” 
had the same experience. lie remarks (“ Three Voyages of a 
Naturalist,” p, 213)—“ We saw no butterflies, but there were 
many small moths, and one species, Flutella niaculipennis ” 
(w'hieh I also noticed on Pitcairn) “ was most abundant.” 
The apparent absence of Hypolutnias holina from this beautiful 
and fertile little island is the more remarkable, as 1 saw plenty 
of the Malvaceous undershrub w^hich is the ordinary food- 
plant of the larva growing there; and the Natural History 
Museum at South Kensington possesses several specimens of 
the butterfly from the desolate. Elizabeth or Henderson Island, 
more than KX) miles to the eastward. It ha.s even probably 
reached the most remote outlier of Polynesia, Easter Island, as 
a butterfly, captured by Mr. and Mrs. Seoresby Routlodge 
during their visit to that most interesting spot in 1914, can be 
only that species fro?n their de.srription of the insect, and was 
entirely unknown tn the natives. Unfortunately the single 
8]->ecimen was lost during transmission home. From Caroline 
Island, a small atoll nearly 500 miles north of Tahiti, the 
Eclipse expedition of 1883 have recorded Melanitis Icdii^ form 
taitmsis, and H upol'inninn lK)}inn, form hohieni, Butl. 

Little or nothing is known of the insects of the other small 
coral islands in the equatorial region of the Pacific, but w'hen 
wc come to the large and lofty islands of Ilaw'aii and its satellites, 
we find a fairly rich, varied, and isolated Flora and Fauna of the 
highest interest, which are now altnost as well known a.s tho.se of 
any region of equal extent in the Troiiics. Including our Pitrin 
mpne, which has been accidentally brought over from North 
America, and is now comiuon and sometimes destructive, and 
two American Lyracnids purposely introduced in order to cope 
with the plague of that iiuiversal tropical shrub Laniana 
camara, the Hawaiian butterflie.s number nine only. Two of 
tliesc are endemic species, Pyramis tammeamea, Esch., by far 
the grandest development of the Vanessid type, and the little 



Uolochila hlackbitmi, Tut'ly, so ourioiiKly siiggoslivi* in its 
coloration of a mixturo of our " Purplo " aiui “ Uroon " Hair- 
streaks. Lampides hocficuii, wliii-h is (‘oiuiuou uiul oci-urs u}) 
to 6000 feet elevation, is |trol)ablv truly indigenous also, wliile 
jjanaida pJexippus, J^yrdinciif ufalaxla, and P. hfitthni, L., 
represent the American element of the fauna, and P. audiii, 
which according to Dr. R, C. L. Perkins fretpiently .shows a 
strong tendency towards the form {ki‘r.</i(uvii) characteristin 
of Australia, may have been deriv'd from that region. Neither 
of the two predominant butterflies of the Indo-Paeific region, 
Hypolimnas boUna and /Vec/.s- viUidd, ap^tear to have reached 
the Hawaiian Island-s up to the present date. 

Crossing to the American side of the Pacific Ocean, Clarion 
Island in the little -visited Hc^ illagigedo group, soiith of hovver 
Clalifornia and separated by 3(XJ miles of il(‘ej> sea from the jnain- 
larid, has produced three buttcrlli('S, two .small Lifcat nidar iun\ 
a sub-species of Papilio Uvilus, L. I’lie (biIa[>agos Island.^, 
situated on the Equator 700 miles from the nearest ptarit of 
South America, are very ])oor in inse(‘t life, (hough their faunu 
is otherwise of classira.1 interest. The six known hiitterHies 
are all of American type; two of tlunn. Lucaexa panlmKiouh’S, 
Wallgr., and Eudamva yalaptifiriisis, Williams, are jH'Culiar 
to the islands, and the others are Callidri/as cidndi\ L., Ayraidm 
mmllae, L., Pyramcis huntera, L., and P. enrife, Hubn. V. 
euhyh and A. vaiA in the Dalapagos are strikingly modified 
in the direction of small size and dark suffused coloration, 
being in ^act well-marked races of tlu'se species. 1 he romantic 
island of Juan Fernandez, 350 miles from the coast of (Idle, 
ia the last that we shall encounter in our circuit of the ocvaris, 
and Pyrameis canjc, Hufm,, which 1 found there in March 1382, 
appears to be its solo buttiufly inhabitant. 

We liave already seen that tlie range of butterflies north and 
south is fully equal to that of floMcring plants, and there is 
little doubt, given continuous land extending as far, tfiat 
flowers and their attendant inserts would be found at the. 
North Pole itself. As it is, find InittiTnies of several si>ccies 
maintaining their existence beyond the dOtli {larallel of latitude 
under the most rigorous eondition.s of climate, requiring at 
least two or three of the brief HyjK.rboreau summers to com- 
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plete their transformations, and apparently as much exposed 
to the attacks of the usual enemies of their tribe as in far more 
genial regions. The large proportion of Lepidopterous larvae 
in the Far North that are infested with Hymenopteroua and 
Dipterous parasites ha.s been specially noted by more than one 
observer; and the wariness and rapid flight of the perfect 
insects, not less than their beautifully protective coloration in 
repose, indicate with equal certainty the presence of active 
enemies in this state. It is not easy to say, however, what 
these enemies can be, unless tbe numerous small wading birds, 
and such true, land birds as the snow-bunting that occur in the 
highest North, have developed a taste for butterflies; but on 
this point observations are almost or quite wanting, Many 
of these boreal forms have an exceedingly wide distribution; 
some of the species of Colias, Erebia, Oeneis, and BrentMs have 
been found at all jioints round the Polar Basin where collections 
have been made, and representatives of the first and last of 
these genera reappear at the limits of butterfly life in the 
Southern Hemisphere, The, genus Bre,nllm in particular has 
the enormous range in latitude of 137° — from 81°52'N. to 
55° 30' S. — though with a wide break in the warmer parts of 
America ; and the range of C alias, w’hich is continued through 
the Tropics by the closely allied Meganosioma, the genus 
itself reap{)earing at high elevations under the Equator, falls 
short of this by only two degrees of latitude at most. In 
Southern Patagonia, too, we find a single species of the char- 
acteristic Arctic genus OfMeis. 

Six butterflies stand out as pre-eminently insular forms, 
t!u?se being Danaidapkxippus, Melanitis Uda, Pyrameis cardui^ 
Precis villuh, Hypolimnas holina, and Lawpides hoeticus. The 
range of each of these species covers an enormous area of the 
earth's surface, and in several cases extends to the smallest 
and most remote islands in mid-ocean. With regard to Danaida 
plexippus, in the “ Entomologist’s Monthly Magazine ” for 1914 
I have discussed in some detail its wanderings to our own shores, 
and to lands more than half the earth’s circumference distant 
from its American home, so this most interesting butterfly will 
not require further consideration at present. The various 
geographical races (or sub-species) of Melaniiis leda are found 



over a vast area in the tropical regions of the Old World, and 
throughout the Pacific islands to Tahiti, but apparently it 
has not yet reached the Marquesas or the Hawaiian groqis. 
Pijranieis cardni, whose migratory habits are so well known, is 
perhaps the most widely distriluited bulterllv in the whole 
w'orld, the only continent from which it is entirely absent being 
South America, where it is nqdacfxl bv the closely allied P. 
cavye, Hubm In the Old World it raugi's from Arctic j.aplaiid 
and Siberia to the Cape of Good Hope, and is to be met with in 
the most desert as well as in the mo.'^t fertile regions: it has 
established itself in the remotest islands of the Atlantie, cxeiq)t. 
those, which like Pernando Aoronha and South 'iVinifiad, are 
satellites of South America; and in tlie Indian Otean we meet 
wdtli it even in the Maldivc atolls. In the Australian region 
the distribution of its form h rnii<nrii. McCoy, extends all over 
Australia and to New Zealand, tlte New Hebrides, and New 
Caledonia, the Loyalty Island.s being the most eastern locality 
in which it has been observed by me; and tlte same form 
reappears far to the north-east in tbe Hawaiian Islands. 

Precis I’iWn/u, which under the name of *' Albm s Hampstead 
Kye,” has in some unaccountable manner figured as a Hritish 
butterfly in the, w'orks of our older entomologists, has a wide 
distribution in the Indo-Pacific region from tlu^ ( liagos atoll 
to Tahiti, and from the Caroline Islands to N('W Zealand; 
becoming more highly coloured as w(' go eastward, and its 
brightest form {laitka, Feld.) is found in Samoa and the Society 
Islands.* fAunpuks hoedcus has a wider range than any otluT 
member of its great family, a.s it occurs in all the warmer 
regions of Europe and Asia, throughout Africa, the Malay 
Ardiipelago, and Australia. In mid-Atlantic jt has reached 
Ascension and St. Helena, and the Mascarene and S(-ychelles 
Islands in the Indian Ocean ; and in the Pacific 1 have, found it 
in the New Hebrides, New Caledonia, and Tahiti, while l)r. 
Perkins records it as common in the Hawaiian Islands. H i3 
possible that human agency has been a factor m the wit e. 
distribution of L. boedcas, as its larva feeds on the vinripc seeds 
of cultivated as well as wild leguminous plants, and in some 
localities, as in Mauritius, it does great damage to garden peas. 

I have purposely left IPjjJoJim.iim holiaa to llm last, as it is 
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certainly tlie most intercstmig of all insular butterflies, and in 
its wandering propensities and adaptability to new localities, 
it rivals even the more famous Dauaida plexippus. In the 
Indian Oeean its range has quite recently extended to Mada- 
gasear, where previous to 1915 it was quite unknown, but since 
that year the Oxford University Museum has received a good 
many specimens (of the Indian type) taken on the east coast 
of that great island by the Ven, Archdeacon (now Bishop) 
Kcstell-Cornish, It probably occurs on nearly every island 
within the Tropics in the Pacific, with the exception, already 
noted, of the Hawaiian group ; and it is evidently able to adapt 
itself to the conditions of the smallest and least fertile atolls, 
where even DaMida pkxippus fails to establish a footing. 
Throughout its vast range the male is singularly constant in 
appearance, and varies only in size, in the amou#it of white 
scaling in the centre of the blue spots of both wdngs, and in 
the greater or less distinctness of the underside markings, 
and the subterminal series of white dots above. These dots 
arc very conspicuous in specimens from tlie Indian region and 
from the northern and western area of its range, but as we 
proceed eastward, they become less distinct and finally disap- 
pear. The female, on the contrary, is perhaps the most variable 
of all butterflies, and nearly every fairly extensive group of 
islands appears to produce its distinctive race. Specific rank 
has been accorded by various Lcpidoptcrists to many of these 
forms, but it seems to me nearer the truth to regard them as 
variations of a single polymorphic species, resulting from 
diSerent conditions of environment, rainfall, temperature 
and other modifying influences. 

The form of //, holina found by Dr. G, C. Bourne in Diego 
Garcia (Chagos Islands) is specially remarkable for the great 
extension of the white markings above and beneath, and 
a closely similar variation has, curiously enough, been observed 
in Palawan Island in the Philippines. It is in the Fiji Islands 
that the variation of the butterfly probably reaches its maxi- 
mum; the female there ranges from a practically unicolorous 
fulvous, pale ochreous, or even whitish-ochreuus ground-colour 
ill which the distinctive markings are nearly lost, to the large 
and handsomely marked form iieriiia, F., of Queensland, the 
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New Hebrides, :ind New ( aledoiiid, :uk 1 tlie slil! nu.iv richly 
coloured pukhra, Bull, of the hitter ishmd, and nuik, l-isch., (If 
the scattered groups to the northward. Nearly all the specimens 
that I have seen from the Friendly Islands (Tong;i) iire. on the 
contrary, smaller and more poorly marked than thos(' from any 
other locality, but those that I bred from larvae found in 
Rarotonga and Aitutaki arc very handsome, and the femalo.s 
arc for the most part intermediate between tlu‘ fulvous Fijian 
form and the large dark race occurring iu Tahiti. 'I’lie marking.s 
of the femalc.s from tlic Society Islands ap]iro\iimue more 
nearly to those of the inah* than is the case with anv that i 
met with elsewhere, except iu the Muopiesas. where the local 
race of H. holina differs from that of Tahiti chietly in its smaller 
average size and somewhat darker general colouring. 

The above instances convey only a faint idea of the mar: 
vollous range of variation in the female of this most interesting 
butterfly, \vhich can be realised only by the inspect ion of the 
extensive serit^s from the whole of the area of its disiribiil ion, 
contained in the National Colh'ction. or the almost eipially 
fine scries in tint O.xford Univi rsily Museum. 

It is not m}’' intention at present to discuss ftu' means by 
wTiich biitterfli(‘S have been disjHTSiHl over tlie oceans to tla- 
niost remote islands, especially as llii.s siibji'ct has been 
treated somewhat fully by me in the case of JPnuiiiltt i>lr.ripiit(s, 
in the volume of the ” Entomohtgist's Monthly Magazlia- for 
linb. The brief bibliography and sketeli niaji appi ndcil to 
this Address will, I trust, enable any one who is interested in 
the geographical distribution of l)u(terfli(‘s, to follow llii'si^ 
frail creaturt's to their ultimate limits on the earth s .surfaee, 
and to travel in imagination to the Fimigi's ol ButteiHy bile. 
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GENEEAL INDEX. 


Tht A^'ahie figio-es rtj’e\' to tht pages of the ^ Trniisaottons’ ; the liomem 
iivmeyah to ike pages of the ‘ Pi'ocetdings.’ 


GKNRKAL SUEJKCTS, 

Aberration of Jh'Oitlns stlene, exhibited, v, 

Africa, attacked by birds, Papilios of the i\irfns group from, ixxiii ; llerse 
convolvnli attacked by small birds in B.E.,Ii ; forms of Chara.ves etheocles 
from, Ixxv. 

Agrotids, cocoon softening in some, 1, 435. 

AHotionymu diuiia, genus find species new to British list, exhibited, xliv. 

Aiicylis tirieanu, an addition to Britisli list, exhibited, Ixii. 

Andrena and >Ve!a«rfrt, tlie Britisli species of genera, xxviil, 218. 

Androconia in a bee, exhibited, xlii. 

Ant, by Australian fossorial wasp, mimicry of, xixvi ; -mimic Mpmecophava 
fill fax, note on the liOCustid, xxxix. 

Anthelidae, a new family of Lepidoptera, xllx, 415- 

Areniphes sabeUa (GallerUidae) in rxindon, occurrence of, xiv. 

Argentina, Lepidoptera from, exhibitod, Ixxii. 

Attid spider, Thomisiii spider apparently protected from attack of, Ixriii. 

Australian fos.sorial wasp, mimicry of ant by, iiivi. 

Bee, androconia in a, exhibited, xlii. 

Beetle, contrasts in niea.surements of, exhibited, Ixii ; new to British list, 
exhibited, Ixxv. 

Bengalia, further notes on habits of, lii; B. depressa attacking a wingless 
termite, Iviii. 

Birds, African Papilios of the nireus group attacked liy, xxxiii ; in B.E. 
Africa, Htrse convolvuli attacked by small, li. 

•Bonellis “Tableau synoptique,” note on, xii, 89, 4d7. 

Itrejithis seUne, aberration of, exhibited, v, 

Britain, reappearance of sawfly in, cxdiibited, xvi ; sawdy new to, e.vhibited, 
xvii ; Diptera new to, exhibited, xlviii ; Mtgacoelvm heckeri, Hemipterou 
new to, exhibited, li. 

British, species of genera Andrenu and Xomtah, xxviii, 218; list, AUonongnia 
diana, ganus nnd species new to, exhibited, xliv; list, Aneplis tineanu, 
an addition to, Ixii ; list, beetle new to, exhibited, Ixxv. 

Britisli Mufieum, and in the Hopei Collection in the University Museum at 
Oxford, on the types of Oriental i'arahidae in the, xxviii, 119 ; and Oxford 
University Museum, with descriptions of new genera and species, notes 
on the exotic. I’roctotrupoidea in the, xl, 321. 



rsix 


Butterflies, discussion ou flight of nifile, ii; notes on Xafsl. vii ; in Mesopo- 
tamia, poverty of, jc; CuhfK<il\it sfufiVu in Triiiidati, on a tiiifrratiou of 
yellow, xii, 7fl ; from the Malayan Inlands, esliihilt d, st; from North 
Italy, exhibited, Ixiv. 

Butterfly, prey of spider, exhibited, ixii ; vision, 1. 

Californian “Plume ” /"/at, bn picn found in !^cotlai)d. 

exhibitetl, vi. 

Cavahidnt^ in the British Museum, and in tile Hope Coneclion in Uh' 
University Museum at Oxford, on tho types of Oriental, Miiii, lid; 
spines ou the elytra of tropical, exhibited, Isiii. 

Catopiilia strtffVff in 'J'rinidad, on a migration of yellow butterliit's, xii, It). 

Cetonia av.raia, forms of, exhibited, Itxv. 

Vkaraxei eiktodes, forms of the African, Ixxv. 

Chatttndtfiia pupation of, exhibited, xxii. 

Chinese aawllies, close mimetic resembhinec between two htree. xxxvii. 

Coccinella diaiincta^ and its association with IWuxii-it (V'tVf, eihilutcd, six; 
ova of, exhibited, xxix; exhibited, xlvii. 

Cocoon softening iu some Agrotuls, 1. ■Id.i. 

Cahoptera, on the mechanism of tlie male genital tube in. xlix, -10 1 ; a 
contribution to the classification of the Coleopterous family K,i<h>iiv- 


chid<ie, 1. 

Council, nomination of, Ui. 

Cryptophaga vnhtscfus, pupa and imago nP, exhibited, xir. 

Cyanii-ii aygiohx, eccentric movements of the hind-wiugs in, xi. 

Daualne in Fiji, mimetic association between two species ol nii'i 

one, Ixix. 

Dianthoeeia (itUnifo arid l>. hai-rfitii, exhibited, xlv. 

Diptera, Hemiptera and other insects related to tho Neuropter.n, notes on 
the ancestry of the, xii, 93, 4C6; new to British list, exhil.itial, xlviii. 
Earwigs iu flight, xvi. 

Egyptian Trypetid fly, exhibited, xlviii. 

Eiidoniyvhidae, a contribution to the classification of tl.e Coleopicrons 


, variation in, probably produced by he.il, 


exhibited, 


. spec 


family, 1, 

Enttomos aiituttinaria, eggs of, exhibited, xh. 

Entomology, remarks of Judge on, xviii. 

Ethiopian Itesperid RlwpuloivoopUi 'OtchiHs attracted by light, exhibded, 
xiii. 

Emnorphd tfpcm 
livii. 

Euplnea and one Danaine in Fiji, iniuietie assneintion Ixd.v. etui tw 

of, Ixix. , , • 1 

Fellow.s, election of, i, iii, xiii, xvi, xxviii, xliii, xliv, 1, Ixi, Ixxii. _ 

h'iji, mimetic association between two sp(:cics of hnjdt/tit .tm our .uiain 
in, Ixii. 

Fliglitof male butterflies, discussion on, ii. . , 

Fly, Egyptian Trypetid, exiiihited, xlviii ; JJyxynhn, 

of 111 •/>’ dt'prf.'iS^r attneluiigJi wingless termite, I v!ii. ^ 

Formica mfa, CocM dM. and its associatiu,. with, exinb.h d. x.x, 
GalUriadiit In T^mlon, oecurrence of Ayymphx x«hlh, x,v. 



Genital tube in Ckileoptera, ou the mechanism of the male, ilix, 404. 

Glossina from Hheltera on islands in the Victoria Nyanza, exhibited, 

xxxvii. 

Godinan, Dr, F. D., notice of death of, iii; letter from M, Charles Oberthur 
relating to, xiii. 

Uahrocet'ui fciinllaricornis^ tlie male abdominal segment.? and aedeagus of, 
xlix, 398. 

Herniiitera, and other insects related to the Ncuroptera, notes on the ancestry 
of the Diptera, lii, 93, 466; new to Britain, Meyacodum becktri, 
exhibited, li, 

Ihrse convohidi attackal by small birds in B. E. Africa, li. 

Hesperid Itkc-paloCivnpta atichises attracted by light, Ethiopian, exhibited, 
xiii. 

Heapfriitae of the genus -‘^uranffesa restieg in holes in the Nuba Mountains 
Province of the Sudan, further notes on, x, 

Hong- Kong, female forms of Fopilio polyies bred at, exhibited, xxii. 

House-fly in winter, Ixivii. 

Hydivptila, a new, xlix, 391 ; (Trichoptera), sccnt-organs in the genus, xlix, 
393 ; on t!m histology of the scent-organs in the genus, 1, 420. 

Hymenoptera, especially of those discussed in connection with the long-for- 
gotten “ Erlangen List ”of Panzer and Juriue, the synonymy and types 
of certain genera of, i, 50 ; notes on tlie ancestry of the Diptera, 
Heniiptera and other insects redated to the, xii, 93 ; from the Turin and 
Vicenza districts of Northern Italy, exhibited, Ixi. 

Italy, Hynienopterii from the Turin and Vicenza districts of Northern, 
exhibited, Ixi ; butterflies from North, exliibited, Ixiv. 

Judge on Entomology, remarks of, xviii. 

Jiirliie, the synonymy and types of certain genera of Hymenoptera, especially 
of those discussed in connection with the long- forgotten “Erlangen 
List" of Panzer and, i, 50, 

Kashmir, new moths collected in W. Turkestan and, 1, 431. 

Lepidoptera, the Antfuiiilui’, u new family of, xlix, 415; from Arg(?niioa, 
exhibited, Ixxii. 

Library, donation to, I xii, 

L(ibexi<i periiii.riitiia, bred specimen of, exhibited, xiviii. 

T..oeustid aut-miiuic Jh/rmerophapa fal/a.r, note on, xxxix. 

London, occurrence of Arem'phvs schelfa {(jctderiudae) in, xix'. 

Lycaeiitt enphemux, eontributions to tlie life-history of, I, 450; notes on 
L. alnm, a.s re.ared in 1918 anil 1919, 1, 44.3. 

Lyfiaeonematua cw«pm's?c(?riu'j, u.su of the “pali.sades" of, xii. 

Malayan Isluiids, butterflies from the, exhibited, xl. 

Muntis pi<( and Nematode; complicated instinct, exliildted, Iviii. 

Meyacodnm heckt ri, a Hemipteron new to Britain, exliibited, li, 

Melanie moths from Scotland, exhibited, lx, 

Mendelian heredity in Fapilio durdanns, evidence of, xxx. 

Mesopotamia, poverty of the butterfly fauna of, x. 

Migration of yellow butte i'flies(LWtfi/).>[!f/rt .iftiih'ii) in Trinidad, on a, xii, 76. 

Mimetic .association between two species of I'btploea and one Danaineiu Fiji, 
Ixi.x. 



CXXl 


Mimic, from the Murman coast, tnoilel ami, evhihiteil, v; .'ifi/i 
faUax, note on the Loenstid ant-, xsxix. 

Mimicry, of ant hy Australian fossoriat wasp, xx.tvi ; close miniclic rcscinMiuici' 
between two large Chinese s-nwAit'S, xxxvii ; Uy natural selection, J’srUil- 
acrata tuvytvi kohltyi, its forms and its models on the islands of Lake 
Victoria, and the bearing of the facts on the explanation of, 1. 

Model and mimic from the Munnan cuast, cxhibibHl, v. 

Mosquitoes, extermination of, xvi ; life-history of, exhibited, xli. 

Moths, collected in M’’. Tiukcstan and Knsliinir in new, 1, 131 ; fro3ii 

Scotland, melanic, exhibited, lx. 

Mnnuan coast, model and mimic from the, exhibited, v. 

Mp'meeopkafia note on the Locustid aiit-miniic, ixxix. 

Natal butterflies, notes on, vii. 

Nematode, complicated instiDc+ .Ifnntis pm ■•iml a, exhibited, Ivlii. 

Neotropical insects, observation , on, exidbited, xxiii. 

Neuroptera, notes on the ancestry nf tlie CipU^ra, Heiniptcrn mid oilier 
insects related to the, xii, i)3, 4flL) ; and I'semlo-Nenropicra, contiiieiitid, 
exhibited, Ixxv, 


Noctuae, cocoon softening, in some Agrolids, 1, 43*>, 

Xomada, the British species of genera .-inilrt-iui and, xxviii, 21f<. 

Oberthiir, M. Charles, letter from, xiii. 

Obituary, Dr, F. 1). Godmau, iii ; "W, K.-Sliarp, xxviii ; Lord U id,stng!aiii,lx\ii, 
Odonata,date of Dr. Kis’ names in, xviii. 

Officers, nomination of, Ixi, 

Oriental Carabidae in the British Museum, and in the Hoi»' (hdlei lion in the 
University Museum at Oxford, on the types ot, xxviii, lU). 

Oxford University Museum, on the t) i»es <d Oriental ( ,uM,r in the Brilisli 
Museum and in the Hope Collection in the, xxviii, llU; with drsrn|.- 
tionsof new genera and species, notes on the exotie rroelolrupoidea tn 
the British and, xl, 321. 

“ Balisades” of Lj/r/aeoticimiii'S rflmprrs.ikornn, use of tin', xii- 
Pitnorpa comvimi$, variety of, exhibited, xvu, 

Panzer and Jurine, the synonymy and types of certain genera o 

tera;eBpcclaUy of those di.scnaRed in eounectiou with the long-hn'go .Im 
“I'lrlangen Lj.st” of, i, 50. i i 

Papilio poJyUs bred at Hong-Kong, female forms of, exhih.le.!, xx.i, 
evidence of Mendelian herc<lity m f. -hirdm-as, xxx . i- «"< ■ 
attacked by binis in Africa, xxxiii. 

/Yci'wnrpafiab. imwayffcv, vKhiiiited, V. 

Plmcopuryx Uliana, the scent-scale of, xli. J. . . 

Plaiyptma Californian •' Phnuc, hmmi in NutUnl, 

exhibited, vi. 

iVsf«m,'«yo» ««..ryf,uewraceoF.exbilflW 

President, dcatli of former, announced, m, Uxii , l 

exhibited h.^ ^ thiivarrify Mnaeniiis, with 

natural selection, 1. 
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Pnparia unidfttitified, exhibited, xsx. 

Pupation of ChaiUiulona v-alhuWy esiiibited, xxix. 

Hhapalocampta anchim attracted by light, Ethiopian Flesperid, exhibited, 
xxii, 

Kis' nameR in Odonata, date of Dr., xviii. 

Saranfjtsa resting in holes in the Nuba Mountains Province of ‘the Sudan, 
further notes on Hesperidat of the genus, x, 

Suwfly,in Bntain,reapj)earance of, exhibited, .xvi ; new to Britain, exhibited, 
xvii ; clo.se mimetic resemblance between two large Chinese, xxxvu; 
larvae of, exhibited, xlix. 

Scarab, gigantic, exhibited, xviii. 

Scent-scale of rviacopteryx Uliana, exhibited, ili, 383 J organs in the genus 
}l\jf!ropt\la (Trichoptera), xlix, 303 ; organs in the genus Hydro^piila, on 
the histology of the, I, 420. 

Scotland, Californian “ Plume,” Plntyptilin {AmMyjitiJia) yicu, found in, 
exhibited, vi ; melanic moths from, exhibited, lx. 

Seusonul forms of Teracohs roiiersi, exhibited, Ixxiv. 

Sesia fonnicatfoi'niis, bred, exhibited, lx. 

Sharp, W. B., notice of death of, xxviii, 

Singapore, new SUtphylinidae from, Ixxvii. 

Spider, and butterfly prey, exhibited, xxix; Thornisid, apparently protected 
from the attack of an AUid spider, Ixviii. 

Spines on the elytra of ti' 0 ])ica] Caruhidai, exhibited, Ixiii. 

Staphylinidae, tlie male ubdoiniiiid scgincnU and awleagus of Hahrocerus 
cttpillaricornis, xlix, 398; from Singapore, new, Ixxvii. 

Sudan, further notes on ilesptridae of, the genus Saranyisa resting in holes 
in the Nuba Mountains Province of the, x, 

Tenavolui royeni, seasonal forms of, exhibited, Ixxiv. 

Termite, Beuyaiia depHssa, attacking a wingless, Iviji. 

Tliomisid spider apparently protected from attack of Attid spider, Ixviii. 

Trichoptera, scent-organs in the genus Hydroptila, xlix, 393, 42(). 

Trinidad, on a migration of yellow butterflies {(latopsilia statira) in, xii, 7d. 

Tropical I'arahiilae, spines on the elytra of, exhibited, Ixiii. 

Trypeiid fly, Egyptian, exhibited, xlviil. 

Turke,stan and Kashmir in 1909-12, new moths collected in "West, 1,431. 

T-noptcry.v samlmcaria, observations on the larva and pupa of, exhibited, 
xxxiv, 

Variation in Pumorplut tffaior probably produced by heat, exhibited, Ixvii. 

Pe^pa orunta/is rejecting the killed but carrying off stunned individuals of 
same species, Ixix. 

Vice-Presidents, nomination of, i, 

Victoria Nyan?;a, Gfo/mm! pafpaii.i from shelters on islands in the, exhibited, 
xxxvii ; F.-ieudacmea tnrytu/t hobleyi, its forms and its models on the 
Islands of, 1. 

Vision, butterfly, L 

Walsingham, Lord, notice of death of, Ixxii. 

Wasp, miniicry of ant by Australian fossoriul, xxxvi; capturing prey before 
Uihernatijii, queen, Ixviii. 

VVicken Pen, announcement as to, xviii. 
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to the pages of the ‘ rveetedings! 


Abacctus, 148, 210 
Abax, 91 

abdominalis {Tipliia}, 56, 60 
abietiims (Onissiis), 56 
acaiiLliodactyla (Anihlyptilia), vj 
,, (Pliityplilia), vi 

Acantholapitlia, 330 
Accraria, 103 

acervorum (Aiitlioplioia), Ixi 
aehiiij' (Tei-acoUis), Ixxiv 
Acidopria, 381 
Aclastu.s, 57 
Acraea, 48 
Acridlidae, 115 
acrogonus (Carabns), 16.'i, 211 
,, (Orthftgonins), 165, 215 
aeuleatus (CoidisU's), Ixiii 
acuitiinata (Trichopria), 380 
acuta (Aiitliela), 110, 117 
acutipeniiis (Onathapliaims), 151, 211 
Addidae, 113 

adelioidea (Aeplinidiiis), 159, 210 
adolphiiiae (Xoolampnma), 100 
Angejiadae, .x.Kvi 
aegoii var. cor.sica (IMrbdu.v), ]\v 
,, var. cretaeea (Pleboius), Ixiv, 
Ixvi 

, , viu'. masseyi (Pld.K‘ius),l.\iv, l.w, 
Ixvi, Ixvii 

aPiu'a (Osmia), Ixi 
acneum (Calosoiiia), 130, 211 
aent’HS (Cataaoopus), 197, 212 
ad'atns {Omaaens), 173, 215 
,, (Pteroaticlins), ITS, 210 
affinis (Hoplopria), 375 
afiicaiia (Iloplotclda), 339, 310 
afzdiella (Andrcna), 223, 227, 230, 
259, 270 
Agalhiiiae, 59 
Agatbia, .59, 106 
agoiia {Clivina), 179, 20S, 212 
Agttiium, 90, 91, 467 


Agr,•lpt1l^:, 63, 64 

agrornin viir. [>a«'\iunMii (lluini^is), Ixi 
Agi'idciiiiac, 131 

Agi'iitlicmitcs, 55 
Agr.itidar, 1 
Agvotiiiai’, 131 

albioiuis (Aiiiliviia\ 219, 229, 221. 
225, 227, 228, 238. 2(i9, 271, 28:!, 
29,5 

iilliicuniis (Tat'liys), 199, 217 
alliicin:^ ;Antlrt‘ti:i}, 219, 25:1, 269, 

albidticnsis (Orlliii]nii1ti[iiyi:i i, .\lviti 
alboguUiila (N'liiiaibi), 230, 251, 27i> 
allinliiita 369 

alc.itCLycaiita), 1. 113, lit, 145, 416, 
447, 14.^, 150, 1.51, 153, 151, 155, 
150, 159 
Al« ui'Dilcs, Ixii 

airkfiidla {Ainliviia). 256, 270, 287, 
294 

,, var. tiHifinlla (A lull iiia), 
270 

AllaiittH, 53, 5>ti 
Alluiimiyma, xliv 
1 ultiaiiaiis ((JnatliapliiiKiis), 211 
,, ( I !;u pains), 202. 211 

,, (Oi'diogortiiia}, 165, 167, 215 
,, (Plocliii'Dnsi, 165. 216 
alliTiiata (X<imaila), 240, 217,270 
alveuliis (Ilaspcrial, vxiv 
Alysoii, 64 
Alyssoii, 64 

(itiialiiliR (l)icratif>7|i'i:M), 104, 213 
I ATitara, 91, 15;1, 210, 467 
iiiiiliigiia {An<lri'na'i, 220, 269 
, Ainblysloiuus, 119, 211 
aitK-riiiac (Clavdlaria), l.vi 
tiTiaii’iia (Dita'vdji!/, 213 
annn-mis (< 'idjiMdcs), 173, 213 
„ (]*lji‘nipsii]iljus), 12.5, 216 
dlatyiitcpjj ms), 1,5.5, 1.56,216 



CXXIV 


Aiiipliiwus, 112 
Ampiilicinae, xxxvi 
analis (Andrena), 2 til, 270, 278 
{Caralus), 139,211 
„ (Chlafinins), 139, 212 
aticliiscs (Rkopalot:a[ii])ta), xxil 
Anclioiiioiius, 90, 91, 116, 211, 467 
Andrena, xxviii, 70, 218, 219, 220, 
221, 222, 223. 224, 225, 227, 228, 
229, 230, 231, 235, 236, 237, 239, 
240, 242, 214, 245, 247, 251, 253, 
254, 255, 256, 259, 260,261, 262, 
265, 207, 26S, 282, 31G, 317 
andrenaeformis (Sesia), lx 
Aiidreiiidae, 265, 260 
androclcs (Papilio), xl 
androgvnus (Cj-aliro), 01, 62 
aiigliea (Andi'cna), 236, 245, 269 
aiigiilatiis (Caraljus), 125, 127, 128, 
134, 211 

„ {CaUscopiis), 141, 212 

,, {Ci'aspedophonis), 125, 184, 

213 

,, (Epicosmns), 126, 214 

,, (Kiidciiia), 127 

,, (McK'lit.liRins), 164, 215 

aiigiiatior {Andrena}, 227, 243, 244, 
269, 272, 273, 274, 290, 300, 301 
Anoniala, 408 

aiioiiialii (MttJitilini iu), 352, 353 
Anonialon, 58, 59, 60 
Anopheles, xli 
Anopleura, 102 
Aiioplogeuins, 177, 211 
Anoplognatlins, 409 
jintestiae (Hadronotus), 351 
Aat!ie!a,415, 418 
AiiLlielidae, xlix, 415, 418, 419 
Antlndinae, 415 
Aiithia, 200, 211 

Aiiihophora, ii, 70, 226, 233, 234, 
266 

Aiitliojdioridiie, 265 
antinorii (Papilio). ix 
aiitiopii (Knvanfssii), Ixiv 
aiilipoda (Paraelista), 369 
anti<}uus (Aiiacetus), 189, 210 
„ (Argil tor), 189, 211 

Antispliodnis, 175, 211 
Apegusomaira, 338 
Aplmniptera, 107 
Aphelotoma, xxxvii 
Ajdiis, xxii 

apicalis (Clilaeniua), 137, 138, 212 
,, (Procinetnn), 371 
upieata (Aiidvfitia), 223, 225,248, 251, 
252, 269, 274,285, 304, 318 
Apidiie, 205 


Apipieiia, 110 
A plus, 60 
Appias, 386 
Aptiims, 91, 169, 211 
Ai'cliipaociia, 98, 101 
Arctiudae, 415 
ai'cnaria (Piiilaiithus), 61 
areiiarius (Pbilanthns), 61 
Arge. 54, 55 

argeutata (Andrena), 225, 236, 254, 
269, 290, 302, 311 
,, (Xoniada), 263, 270 
argil lacea (Diantlioecia), xlv 
Arginae, xxxvii, 55 
ai'giohs (Cjauiris), xi 
ai'ion (Lycaena), 450, 451, 454, 455, 
456 

aniiata (ilelecta), 235, 266, 315 
„ (Noniadii), 231, 232, 262, 270, 
305, 311, 318, 319 
,, (Straiigalia), 409, 411, 413 
Ar[i;\ptus, 63, 64 
Arseuoxenus, 148, 149, 211 
arvensis (Alelliniis), 62 
, , (Veapa), 62 
Afiiliiiae, xxvi 

asaainensis {CHvina}, 205, 212 
asscctator (Gasteruntion), 58 
,, (Iidmeiminn), 58 
'< Astata. 50, 57, 60 
; Astatidae, 58 
; Aatatua, 56, 57, 58 
astei'iciis (Aeanthogenins), 180, 210 
: „ (Macruchilus), 180,215 

latalanta (PyramidH), xxxiv, 41, 43 
i atcr (Ahax), Ixxv 
; ,, (Spiniger), xxvii 
! aterrima (Ilojdopna), 373 
atrata (Noniada), 231, 270, 305, 315 
atrellus (Prosapegus), 321, 322 
ati'inapillus (Garalais), 91 
ati'ice[is (Aiidi ena), 231 
,, (Nfistra), 181, 215 
,, (I’crigona), 216 
latricornis (Hojdotdeia), 341 
atiipcs (Trichoti'leia), 337 
atropos (.Spliinx), 17 
atteiiuata (Clivina), 206, 212 

,, var. Idjanioensis (Clivina), 
212 

,, {Searit,es), 206, 216 
Attidae, Ixviii 
augur (Tlrellia), xlviii 
aiirata (CVtunia), Ixxv 

,, var. nigra (Celotiia), Ixsv 
aureijKis (Meuselia), 369 
,, (Paraeliaia), 369 
aui'ienlaria (Forfieula), xvi 
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aiirigiiiosua ( I’iilarus), (S',, u 
aiiriveiitris (Ai>helot(Mu:ii, xxxvii 
aiiropinctiis (Eiiplyiifs), 197 ‘M4 
australiae (Scelio), 
australica ( Pi rigoiia), 1$,2, 21t5 
iinstraliensis (Scplio), 34s' ” 
australis (Drypta), 167, 214 
,, (Masomis), 159, 215 
,, (Scelio), 348 
antuiiinai'ia (Eniimiio.s% xlv 
avinoffi (/ygapiia), 433 
baccata (Xomada), 23(1, 251,270 3(i9 
318,316,319 * 

bajuhis (Hylotrupps), Ixii 
Bftkena, 378 

banksiaiius (Pamii'ijii.s), 2ii0 
ban-ettii (Diantlioppia), xlv, xlvi. xl\ ii 
barrowi (Tfilenomus), 356 
Baryconus, 334 
Bassiiii, 60 
Bassus. 59, CO 
batcsi (Brosciis), 171, 211 
btccaiii (Pei'i{'ona), 182, 216 
bockeri (Megapopbnu), li 
bedpf^naris ( Uiplcik piK), 7l 
,, ([dLiieuiiKui), 71 
liellicosus (Tmiics), Iviii 
Bclytidae, 369 

Ben^alia, lii, liii, liv, Iv, Ivi, Ivii 
beiiaotii (MacroeliiliiR), 124, 129, 176 
202, 215 
Horoea, 393 
Bctliylidap, 72 
Betliylus, 71, 72 
betiilinerda (AlkMiiiiiy{n:i), xlv 
bicdudala (Perla), Ixxv 
biciiicta (Coptodera), 178, 213 
bkiiiotiis (Coptodfia), 178 

,, (Souiotricltus), 178, 216 

bieoloi' (Creuiiistobat'us), 341 
bicornis (Zimpbonis), 407 
bifasciata (Opistliacuutkn), 335 
„ (Pimelia), 126, 216 

bifasciatuin (Eudoiiia), 126, 214 
bifasciatua {Craspwloplionis), 126, 
136, 213 

„ (Eudfina), 127 i 

bifida (Xomada), 232, 23H, 270, 308, ■ 
313, 316, 319 I 

bifurcata (Mantara), 380 ; 

biliamalus (Chlaenius), 1 10, 141, 212 : 
bimaculata (Andmia), 220, 222, 223, 
221, 225. 227, 239, 269, 
283,295, 816,317 
„ var. conjiiiicta (Aiidrciia), 

295 

„ var. tkcontla (Andivtia), 

295 


binuK'ulala vrir. vilr,,i (.Audi. na\ 295 

( lk‘tfl'0_i(l(>ss:i\ l^it, t 

I I'iuiiicnlatus (Cai'alm!i\, 120, 21]” 

\ M (l'lirrti|iso}>hiis), 1^0, 216 

I •! V:ir, ]!(>!«( kalis (Pluiop- 

j Scpluisl, 198, 216 

,, (Plaiiptes), 169, 216 
j i'liKitatus d ’ida.'iiiusi\ 141. 212 
: bidi'iilaliis (T.U'liys), 199, 217 ” 
i bi]Mrs (Colii.id.'sl, 185, 213 
j ,, ilr-biiO, 1S5, 215 
j bitLa'.nis, 108, 1Q9 
j Plan ariluri Ilia, 115 
j bl.ittiihu', 93, 9S. 101, lit; 

! Hlclliisa, 91 

bcuM kiiigi (lui,L:mii«ti\ 103 
l.uclic.a (JAi'iifiia), xi 
buliciiiaiiiii ;t‘liaiaxi's), ]\xv 
lioliiia (IlyiMiliuinns), vii 
doiubitiac, 265 
iJuiiibuptira, 10.5 
Pxiiiibus, 233, 234 
bimiliyliii^, 22H 
Ijiaops lAsUla), 56, 57, tiU 
M (Spin x '. .56, 60 
bol't'alis (Xtiiii.'iila ', 21^x,27il 
i bonifi'iisis (Siiiiriiis)^ l'i7, 21 ti 

.. (Stiiiiitiiiii.xiir,), 160, 217 
[Intliridpna, 87*; 
lutwi-inj^i ;lb xa, 2 »hia:-. 133, 21 I 

liDVsi (('aralnisj, l,s], 21 1 
i (1 iiiad'iiisi, 21 4 
; Hrachvtiu.s, ItIO, 211 
i Hivu riii, .59 
I lir.'ipiiiiidap, 59 
j Ibai'tiiiiiiaf'. 5!* 

; Bi-ailycdlns, 193. 211 
bnisiiit'iisis (Scclio), 3,18 
brassicac (<;aiiiiris , 7, 10, 4) 

„ (I’i.ris), 45 
Bn iims, 5] 

bl'< (tilljfliaiiiao (Oiiu>|>]ii Mii), l<i5, 215 
Bnisciis, 1 18 . 211 
bniinata (( 'lii'iiiiatobia), x.xix 
bnnniripcs (Coiiosli^nius), 367 
briiiuaiis' (AiiLispliDdnis;, 21 1 
I ,, , 1 16, 147, 213 

! ,, (PrislimycliLis), 175, 216 

I ,, (SpliKdriis), 175, 216 

; bfiiiiiiilabris (Ortlioi^oiiiiis), 165, 21.5 
: bniiitiipetiiiis (l>citilii(iiiitii 190, 211 
(')Vliyra). 190, 217 

^ hupfipliiila, (Atidrciia), 227, 245, 21", 
269,271,2X1, 300,317 
buf'f'jiliftlar {Xiiiiiada), 230, 247. 270, 
309, .314, 316, 319 
iiurliajiaiti ((‘uljiiKic.s), 172, 173, 213 
Bupiustidai.', -\li,x 



CXXVl 


byqueti (Usticus), 3 J8, 215 
Cacellus, 321 
Calathub, 91 

c-all)iim (I’olyj'oiiia), 41,43 
calculator (llasbiis), 59 
Oaliistns, 91 
Calojihaeua, Ixiii 
Calosoiua, 203, 211 
oaiultodicii.sis (Clilaeiiuis), 138, 212 
caiiijiestris (Mclliiuis), 63 
Oampoiiotub, liv 

Caiiiiitodcnis, 128, 211 

catiwri- (Mii(;iii<atium), xix 
caniculaU (lloplopria), 376 
caniculatiia (Pai'amcsius), 376 
capillarlcdi-iiis (Habroeems), xUx, 398, 
399. 401, 402 

Caraliiflae, xwiii, Ixiii, 119,120, 121 
122, 130, 134, 169, 170, 175, 176, 
179, 180, LSI, 183, 196, 197, 199, 
206 

Canabus, 180, 211 

curbouaria (Aiidrciiii), 223, 225, 238, 
269, 283, 295, 316 
,, var. jiraetc-xta (Audi'ciia), 

227, 295 

carinata (Ajic^^usonciira), 339 
,, (Hoplotfdeia), 3-39, 341 
,, (MacroLelcia), 328 
cariiiatiis {Neiiro'^alcbus), 376 
carinifrons (Alvic'ctus), 189, 190, 210 
,, (I]iiniyia), 355, 356, 357 

,, (Tcleiioinns), 35.5, 356, 357 

carpiiii (tSaturiiia), 438 
ca.sc}imir(iiisis (Carahiis), 181, 211 
,, (IiijaVbliis), 214 
castanea (Cliviiia), 179, 180, 208, 212 | 
„ (Ci'cniabto<;astcr), Hii 

„ (Pcr^a), xlii 

castcliiaui (Cra.sp('<l<)pl]oni.s), 126, 213 
CaUdixiimis, 148, 211 
Calasoopiis, l.viii, Ixiv, 130, IS‘2, 212 
Catop-siliii, Iv 

celebcnsis (CataKoopns), 182, 212 
,, (rcricalus), 182, 216 

Cciiioiuis, 70 
ceiinptcra (rsilus), 71 
,, (Tipbia), 71 

Ci'plui, 53, 57, 58 
Ccplialotes, 91 
Oplm.s, 53, .57, .58 
Cftt-ambyiadiio, xlix 
Ceraphroiiidae, S66 
Ccratiiiifko, 265 
Ccratobaeoides, 363 
Ceratobacub, 363 
Cercei is, 62 
Cercophora, 110 


Iccreiis (Ci'a.sj)edopht)ms), 135, 213 
! „ (Disc;b]s.su8), 135, 213 

,, (Pauagaeus), 135, 215 

; Ooropales, .51, 62, 63, 64 
Centra, 438 

I cetii (Andrena), 222, 270, 280 
ceylaiUL'um (Drimostoma), 160, 214 
ceyloneiisis (Scelioiuorpha), 349 
ce\’lonicus (Miscelus), 183, 215 

,, , (Physocrotaphiis), 180, 216 

clialceus {Stenolophus), 177, 178, 217 
(jlialcoL't'pliulus {Pmiagaeus), 136, 115 
,, (Pristontachaerus),136, 

I 216 

1 cbakotliorax (Chlaenhis), 124, 212 
j Charaxcs, Ixxvi 
clmriiia (Piuaoopteryx), 383 
cbarloiiia (Anthoearis), 38 
charuiiis (Anteris), 342 
,, (Teleiionnis), 342 
uhaudoiri (Coptodura), 179, 21.3 
,, (Discliisstis), 135, 213 

,, (Macrocliilus), 130, 215 

Cliauliodtdac, 115 
Cljclcjiteryx, 413 

chiiieiisc (Calosoiiia), 130, 171, 211 
! chirirpionsis {Paramesius), 379 
j ,, (Pentapria}, 379 
, chlaenioides (Amblygeiiiiis), 139, 211 
Chlacuius, 91, 136, lS7, 139, 212 
fholaepi {( -ryptoses), xxv, xxvi 
Cliromoteleia, 321 
Clirysangitiai*, xxv 

cluysippus (Danaida), viii, x, il, 422 
,, f. dorippus (Danaida), viii 
,, petiica f. cratippus (Mm- 
lias), xl 

(biiysis, 23-3 

clirysolaua (Hadroiiotns), 352 
,, {Tfileiiontus), 352 
clirysorrlioca (Portlicsia), 36 
clirysoscflcs (Andrena), 227, 228, 260, 
270, 278, 279, 283, 299 
Cicada, 104 

cictudeloides (Pericalliifi), 1J3, 216 
Cilissa, 26“ 

Cimbex, 66, 67, 69 
Cimbicidae, 69 
Cimbicinae, xxxvii 
cinctub (Carabus), 122, 123, 211 
„ (Chlaeiiitis), 122, 123, 137, 
212 

ciiiemria (Andrena), 70, 219,2.30, 242, 
269,272,273,282, 291,-302 
,, (Apis), 70 

cingaicnsis (Catascopus), 185, 212 
cingiilata (Andrena), 222, 224, 263, 
270, 281, 282, 299 
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oinnaljariiia (Xoiimda), 230, 2C} 
drcumciiictns 17; 

211 ' ’ 
(Mogniiiitims), i;; 
21 [. 

circHiiidatiis (Chlacuius), 137, 212 
Cithcronia, Ixxiii 
citreii'oxa (Lajiitha), 330 
clarkclla (Aiidiona), 225, 217 

248, 251, 269, 274, 290, 300, 317 ’ 
clavatus (Tiotudop-sis), 379 
Cliviiia, 205, 207 
clivinoides (Kupaldnins), 179, 214 
Clythra, xxi, xxit 

cocaiidica [coeandica in error] (Zv- 
gneiift), 433 

Gocoiiiella, xx, xxi, xxii 
ooelestina (LVsera), 107, 213 
„ (I)rypta), 167, 211 
Coelioxys, 233 
Coeloprosopua, 142, 213 
CcK-lostoimia, 213 

coitana (Aiidrona), 231, 213, 20], 2(!-’ 
270, 278, 279, 280, 283, 302, 317 
Coleoptera, 93. 94, 96, 97, 98, 99,101, 
102, 104, 105, 106, 103, 110, 112 
116, 134, 466 

collaris (Adclotopus), 197, 210 
colksi (Cliidqiteryx), 417 
Colletes, 70, 233, 267, 208 
C'olIeLidae, 245 

colombensis (Dioryclif:), 155, 1S8, 213 
„ (Sekiiophonis), 155. 18.S, 
216 

Colpodes, Ixiii, Ixiv, 146, 147, 164, 213 
conics (Agratii), 436, 439, 441, 442 
ooiitiiiiinis (I'auorpa), Ixxv 

,, var. unifa8<'iiita (Panurpa), 
xvii 

ooiiiperei (Talenoniins), 353, 356, 357 
coiiiposilus (CiirtoiiolnH), 1S9, 213 
(Sidpelus), 189, 21G 
comjn-cssicornia (Lygaeonciuuliiy), .\ii 
concinna (Spliex), 63 
coiicinuus (Agrapius), 63, 64 

„ ( ilaryniorplius), 171, 211 

„ (Chlaeuiiis), 212 
conj ungens (Xoinada), 255, 270, 310, 
315, 316 

oonnata {Teiithredo), 66 
eojivc.va (Mouliotia), 197, 215 
con vcxiis (Anil dystouius), 149, 211 
„ (Tieclius), 149, 217 
convolvuli (Herse), li 
Copridae, xxvi 
Coptodcra. Ixiii, 179 
eoraoina (Harri'siiju), xxv 
cordicollis (Mono), 188, 215 


! ci.ridon all. fuwlcri ( Agdadcs), Uvii 
cninigcra ;Xuiiiad:i), 23:.; 

'•uruuta (Osmial, i\i 
'.'ormitu.-i ^Syndcsiis), 497 
, coi'OiKitus [Mrvssiis), 50 
I.VuTcdt iiiia, 100, 101, 102 
coiynduiii .C!iara\<s', lvx\i 
. I'lisiiM.dactyla (AttibK ptilial, n 
i M (I’lalYjOiUik), vi 

Oossiiiac, 41S 

C'ldtllaUi.s tt'ataM'opu.sl, 182, 212 
(-'ra1.ro, C6, 67, 68, 69 
crabio (Vcspa'i, l.vi 
I Ci‘ala\niidac‘, 69 
Ciabi'oiiina.', 69 

• t’raspcdopluiins, 126, 127, 12\ 13 
i 163, 213 
eraser Ihi.s Sccliu), 3 I3 
cravi'di ^ Malloj.liina), \svi 
' Creagris, 169, 2l;i 
■ ('I'l-iiiiKips, 59, 106 
I criljraria {C’labn.], 6.8 
,, (Tliyi'i'i)jiiis', ti'.i 

cribrui'ins {i'l'at.rn-, 68 
,, pSoK-nins). OS 

,, (Tliyii opus), 67, 6s 

ci'istatiis (I’t.'n.aticlnis), li l, 216 
Griicisa, 233 

cnicilcr (Macrocliiliis'., 215 
., (Plaui-lrs}, ISO, 216 
cnidgcr (Kprolns , 235 
la'iii'ijtatus (.4 iiojiialua), 58, 60 
(.'rypliuac, 55 
(.'iT[iUi‘;, 51,. 55 
(^tciK»['!iui'a, 13 
Cti'iiuj.tcr.n, 110. Il2 
CJifujoiik'N (Muiio). Iss, 215 
Ciile.x, -\li 

cil]tH'ico!lis ((.■alnsri.jtiis), 197, 212 
rupnpci)tii,s (('ata,si-<ipn.'<), isj, 212 
,, (IVlirallls), !S'2, 216 
Ci!i'('nlionidai', 141 
lainici ((Iclilcrolains). xli.x 
(3urlus (rhi'ldpsophnsj, 19s, 216 
cu&tixlirn.s (Plagioicpisi, Ki, ivii 

cvaiiellus (Steiinlopliu.s), 17s. 217 
cvaiiesceiis (Anopingcniu.si, 177, 2ll 
(llaipalu.sl, 177, 214 
cyani]a'iiiii.s (Kiiplyncs), 164, 214 
Cj-cliiiis, 127. 213 
(.'junatoplioi'ida-,', 119 
Cy mind is, i 09, 213 
Cyuips, 71 

daidalus (Hattiaiuiiiiida), vii 
Danaiuac, 122 
(laplidi'a; fl'ii'risg .x 
dank)Hi.> {Xkpilio), i.x, ^ ^x 
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(lardanuB f. ceiiea {Pai»ilio), ix, xxt, 
xxxi, xx.xii, xxriii 
,, f. diuiiysiis (Pa]fiHo), xxxiii 

,, f. liip]x>cooii (dardaiiiis), ix, 

X, XXX, xxxi, xxxii, xxxiii 
,, f. leighi (Papilio), ix, xxxiii 

,, f. raerojje (Papilio), ix 

„ f. planemoides (Tapilio), 
xxxiii 

,, tiiiolhis (Papilio), ix, x 
„ f. ti'ophoijius (Papilio), ix, 
xxxiii 

Dasypoda, 267 

diividiaiius (Broso-us), 171, 211 
daxic.'winu (Colletes), 229 
dficoriita (Atidreiia), 224, 295 
degeiier (Anchcjiiieiiiis), 189, 211 
„ Ufgutor), 188, 189, 211 
Delias, xl 
Demetrias, 91 
Dendrocelhis, 170, 218 
deiiticulata (Aiidrena), 227, 252, 253, 
269, 287, 298 
deiitina (Ilarleiia), xxix 
dentipes (Ilarpalijs), 158, 214 
,, (Ilyphai pax), 158, 211 
defUTHsa (Bengali a), liii, Iviii 
,, (Liljclhila), Ixxv, 28 
Dermaptera, 98, 97, 98, 99, 100, 101, 
102. 104, 116, 466 
derog;vtus (Aeupalpns), 190, 210 
(Ifsfietiis ( Vipio), 59 
desertoi- (Hracoii), 59 
,, (Iclineiiiiu)]]), 59 

,, (Vipio), ,59 

dcsigiiatis (Oxylohus), 180, 186, 187, 
215 

„ (Scarites), 186, 216 
dcsjardinsi (Ciyptouiorplia), 405 
(liana (Allonoiiyiiia), xliv, xlv ' 

„ (Simaethis), xliv 
Diapriidae, 373 

dieaelns (Dii^ticliiis), 162, 103,2)3 
Dichacaiitlia, 348, 349 
Dicliotcleus, 333 

dickaoiii (Cnllistoinimus), 197, 211 
Diuoeliiidus, 149, 213 
Oicoelus, 149, 213 
Dictyoptern, 116 
dilBcilis (Havpahia), 177, 214 

„ (Steiiolophns), 177, 178, 217 
Dilapithft, 333 
Diinorpha, 56, 57, 60 
dimorpha (Euxoa), 431 
Dinodcs, 91 

Dioryohe, 155, 156, 213 
Diplazoii, 59, 60 
Diplazoniui, 60 


I Diplochila, 90, 14 4, 213, 467 
; Diplolcpis, 71 

I Diptera, 93, 97, 99, 101, 104, 106, 

! 107, 108, 109, no, 112, 114, 117 

discalis (Perigona), 182, 216 
Discelio, 348 
Discoliii, 60 

discolor (Deiidroecllus), 170, 213 
„ (Desera), 170, 213 
dispar (Aiitliophora), Ixi 
,, var. rutilua (Chrysoplianiis), 
Ixiv 

dispclleiia (Gnathaplianafi), 193, 214 
,, (Harpalus), 150, 193, 2U 
dissimilis (Nenrogalesns), 376 
distactns (Helluo), 109, 214 
Disticliiis, 162, 213 
distincta (Coeeinella), xix, xx, xxi, 
xxii, xxix, xlvii 

,, ah. domid«i:a (Coccinella), 
xix 

distingiienda (Diplo(>lula), 193, 213 
,, (Kliciiihus), 193, 216 
Ditoiniia, 91 
divensiis (Acohis), 362 
,, (Telciiumiis), 3G2 
(liviiia (hapitlia), 330, 332 
divisus (HiMlionotiia), 351 
,, (Telenonin.s), 351 
doliMii (Colpudes), 213 
,, (Eli [dynes), 185, 214 
Dolieluis, 91, 145, 213 
dolosa (Procria), 434 
dursata (Aiidreiia), 225, 226, 227, 258, 
270, 276, 278, 292, 296, 317, 318 
nroiiiiii-s, 91, 163, 214 
diyas (Enodia), Ixiv 
Dryiiiidap, 353 
Dry inns, 71, 72 
Dryophaiita, 71 
Diii'nni'ca, 266 
dnri.s (Rnjniliiis), 328 
„ (Bci'lio), 328 
Dysiduriu.s, 91 
Dytismia, 13, 405 
eheninnm (Benibidium), 199, 211 
(dx'iiinns (Tacliys), 199, 217 
Ecoo[itogeiiius, 192, 214 
ednsa (Colias), x 
cgt'i’ia (Pnrnrgf), 41, 42 
elaenchroa (Trichoclea), 432 
elegnns (Carahus), 111, 1S2, 211 
„ (Cataswpus), 111, 142, 182, 
212 

„ (Rlaphrus), 141, 182,214 
eleiitho (Ni[)ara), Ixix, Ixx, Ixxi 
clcvatus (CHrabns), 178, 211 
„ (Loxoncus), 177, 215 
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elevatus {Scii]>hihiitns), 178 , 2lt) 

„ (Somciplalus), 178,’‘i*lt> 

,, (f^otuotrielms), I7,s, 21tJ 

eliininata (Saraiigesii), x 
elliptioa (Aiitliia), 121. 211 
elongatiila (Clivina), 1(12, 212 
ekmgatus (Aiicgns). 821 ’ 
clpenor {Euniorplin), Ixvii 

„ rane lewisi (Eiiiiitji-plia), Iwi 

„ race luuoixjiiieia (KuTiKM-pha 

Ixviii 

Klytlifoptcra, lOl 
Elytropteia, 104 
eiiiargiiiata (Maf rotclein), ^52tj 
Eiiihiidae, 9;}, 97, 95, 101, 102, iOtj 
Kiiipln tus, 56 
l^iicyi'tulae, 353 
EiKlumychi<lao, 1 
Eii(lo[iterygi;»ta, 112 
Kpeiiii, 13 

Ejieoliia, 233, 235, 21)6, 2t'KS 
K]thcraeiida, 94, 95, 9t5, 97, 110 
Epliemeridae, 110 
ephippiuta (Cliviiia), 209, 212 
Efiicosnms, 125, 127, 214 
epijasiiis {Cliaiaxes), Ix.wi, Ixxvij 
Kpomit), 91 
Erigui-gus, 59 
erythraea (Lilicllulu), l.wv 
erytliroccrus ( Iliad;} aiila.v), 351 
erytlirogasltT (MacrotBlidi), ;525 
crytJiropji (Hoplotelcia), 311 
,, (Macroleleia), 341 
crytlii'opus (Scelio), 315 
csuneiis {Myrmeda), \x\-\ii 
ethalioTi (Chaiaxes), x\\, Ixxvi 
etheodes (Chanixes), Ixxv, ]\'xvi 
,, f, niaiiioa {(lliaraxes), Ixxv 
Ixxvi 


: t'liiopiuvi (Muiillal, 71 
eiiiytns Ih.I.K-vi (IVeii.lacnu a ■ 1 
: exravatitvps (Aiu n-i). 210, 211 
I'xiiiiia (A tidi'ena), 225, 21t>, 304, ;)17 

; cMlviiia (Tudiyt[i\ 190,217 
I (‘xti-emiis (.Aeiipalpus), 190, 2IO 
; t'aljiiciaiia (Xoinada),' 230.’ 23t), 242, 
213, 245, 270, 2S2" 307.! 
310, 316, 319 

laln'idi i l\inag;U'iis), 127. 215 
f'ndalis ((.’arat-iis), 130, 132, 211 
I 1. ^('ata.sfdpiK), Ixir^ 130 132 

i_ 141,202, 212 

: fall, IX (MyniiicoptKiii;,). xxxix 
dlsitii-a (Aiiilrch.'O, 2:i(J, 270, 291 

lasciata ( Aiuliciia), 210. 209, 2/1 290 
M (riinelia\ 12tl,’l27 

21ei ’ “ ’ 

rasoi;iti]n'iniis ,Laiiiprci(i-l.-ia), 334 
laseiaiiis (.\n;utlaciis\ 159,211 
,, ( liaryi-otiiisl, 33 I 

tyae (I’iiaiitillus), 1 to. 216 
ti'l, spilt iuus (Dioodiiiilus'', MS, 1 p.t, 
213 

t'L']iii..r:ilis (Hydmptila), .391, 3'.i0, 397, 
127, 129 

icitiorala (t'iitilK'x), Ixi 
,, {(’rain'd), 67 

O.'iui'iatns (riilai-iiins), 207, 212 

. ,, [Oil Iii>gi)ni(is), 165, 2l.''i 

! N-rux tAiiilreiia), 216, 26tt 273 271 
i 2Si, 300. 317 

' rcirnia (SiiipBlus). 1S9, 216 
1 IVrnigiiiata (Ts'umrula), 261, 270 
! IViTilgilielis {Klivrjdi()i.li..nis), 109. 
i 110, 113 

: ri'inixiiKis.! (Aiiliiclii), Ilf',, I19 
I (igiilus {S]i)k*xi, 60 
I CrryjMixyloii). 00 


,, f. 'pliacus (CJiura.xos), Ixxv, : fignriitiis (‘Drac'ljymis), 202 , 21 1 
Ixxvi I llntljiia (Trijilia. iiii), 130, 137 

ctlilius (Calpode.s), xxiii, xxiv, xxviii I 410, 141 
culmie (Oallidiyas). 7«, SO, 51, 82, liuiirola (Pi n< 3 <iija). 151. 216 


83, 86. 87 

Kucera, 229, 234, 266, 268, 31,5 
Eudeiu.a, 126, 127, 12.S, 21 1 
Kogcreon, 103, 104 
Euglossafci, 110 
EunietaboIuK, 57, 5S 
Enphaedra, xdii 

eupheiima (Lycaeiia), 1, li, H9, 150, 
451, 452, 4 . 5 . 3 , 151, 455, 


fiiiitiimiiii [llfiiiliiiliiua), 191, 211 
(iiiiliimis (Tadivs), 191, 217 
Hava (NuiitadaJ, 230, 215, 270, 30.S, 
310, 315, 316, 319 
I ,, (Tciitliix'flii', xvi 
I fliivicoriiis (Tdi-mumis), 862 
I ,, fTi'fiiltn'ildja), xvi 
I Havii'ulii!? (Tadiys), 198, 217 


456, 460, 461, 462, !6.3, liavili'dn.s (Soolia), 60 
461, 465 j fiiiviguttntus ((.’Ijlaeiiins), Ml, 

eiiplirosyiie (Erentliis), 45, 46, 17, 48 1 Havilafiris (I ’aralnis), l.Vl, 211 


Euploea, Lvx', Ixxi 
Eupiynes, 164, 211 
europaea (Hoplotclcia), 340 


llavipcs (Aiidrena), 227, 228, 229,239, 
269, 271, 272, 281, 291, 
297, 31 7 
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Havipea (Crabrt)), fi5, i ;ragat(;H (i'latisma), 174, 216 

,, (T)cnth'O('elhis), 170, 21.3 ,, (rterostichus), 174, 216 

,, (llftaru'a), 170, 213 gaillardi (Bengal iaj, liii. Ivii 

„ (Drypta), 168, 214 Galindta, 169, ‘214 

„ {Maia'uteifia), 327 Galleiiarlafi, xiv 

,, (Noiiiada), 231 gallica {Folisks}, Ixi 

„ (Falanis), Oa, 66 ! (Bnuly[K)]ihi]a), xxvi 

,, (Fhiliiiitliiis), 65, 66 j Gaskiujttioii, 53 

„ (Tiphia), G5, 06 ' gavetci (Cryptocaphalomorpha), 197, 

tiavokiiioratus (Clilaeiiins), 207, 212 : 213 

flavoguttata (Noiiiada), 236, 256, 257 ■ Geleuliiailae, x\iv 

264, 270, 282, 308, 310, [ geiiiculata (Da'iera), 16S, 213 
315, 316, 318, 319 ; ,, (Drypta), 168 

,, vat'. lioeppucn(Nomada), i Geonietridae, 416 

238 I Gepliyroneiua, 417, 418, 419 

llavopicta (Noniada), 229, 235, 270, i gernianica (Noniada), 232, 270, 305, 
307,312.315,319 311,315 

florea (AiidiX'na), 222, 269, 272, 291, ; ,, (Va.'spL), 1x1, Ixix 

297, 317 _ ‘ geryoii (Seantesj, 170, 218 

llon;IIfi (CHlopsilia), liv, Iv inangoliiius (Papilio), xl 

fodiciis (Oliviiia), 210, 212 ; giraulti (Ceratobanoides), 363 

Foeiuis, 58 ; ,, (Caratobaeu.s), 383 

forcipahi, jHydioplila], 395, 397, 425, Iglabratiis (Xaulholinus), 400, 407 
426, 427, 428 glahv-icopu ((Jryoiioides), 361, 362 

Forficula, 229 | glabnciilus (Coptcilobiis), 1 86, 21 3 

Fuiticuhdao, 99, 1 01 , 1 1 5 I gladiator var. trisiilcata (Macroteleiu ) 

foniiicavformis (Sesia), 1.x j 328 

fV.u micaii»w (Dryinua), 72 ! glnnamis ( Prasaja'gus}, 324 

fomio.auin (Sparasion), 313 I Glo.sso3onid, 393 

fosaoriu.s (Graliro), 68 ! ghitinaiis (Colletes), 70 

foveigera (Agra), Ixiii Glyptomorpha, 59 

fmtclii (TcK'iioniiia), 357 Giiathapliaiiiis, 150, 214 

froggatti (Scelio), 348 goliar (Sceliu), 347 

fiyi (Colp()f1fi.s), 197, 213 Gocra, 393 

fiioata (Aiidrena), 220, 227, 244, 250, Gonius, 65 

269, 285, 300, 304, 316, 318 goodiiniaiu (Noniada}, 233, 236, 241, 
„ (Noiuada), 240, 270, 307, 312, 212, 270, 307,342, 316, 319 

319 Gorytcs, 02, 63, 64, 233 

fuciforniis (Ikiiiaiis), 24 graeilicuniis {Alai^i'otelida), 325 

fiilva (Aiidrona), 227, 248, 260, 269, giauiiis {Heniiiexis), 376 
274,285, 303, 317,318 ,, (Spiloniicras), 376 

fulvago (Audrciia), 220, 222, 255, 269, graFonliorsti {Plectrotarsus), 113, 466 
_ 275, 270, 289, 299 gravida (Andreiia), 240, 269, 271, 297 

J'ulvicnis (Andifiia), 227, 229, 239, gravidator (Proctotrupds), 365 
254, 269,271 ,, var. partipes (Procto- 

furva (Noiiiada), 229, 232, 270, 310 tmpes), 365 

315, 316, 319 grisea (Aiithoplioru), Ixi 

fusnata (Aiidrciia), 259 Grylloblattidac, 93, 105 

fuscescciiH (Ambly.stomua), 149, 198, Cryoiioidos, 360 

211 guttatiis (Chlacnius), 141, 212 

,, (Iliapalis), 149, 198, 21 1 „ (Pwicallus), 208, 216 

fusckioliis {Plieropsoplnis), 168, 169, guttulata (JTouiada), 283. 264, 270, 
216 306,311,315,318,319’ 

fiiscifusa (Fcltia), 432 gwynaini (AiKlrHiia), 225, 227, 243, 

fuscipesCAndreiui), 231, 252, 253, 259, 214,245, 209, 272, 273 

289, 275, 2S6, 297, 298 2/4, 291, 301, 317 

fiifidtognla (l{oplopria),373 „ bicolor (Aiidrena), 261, 301 

tuscoaeneu8(Catascopus), 186, 197, 212 Habn'cui;uij, 402 



CXXX! 


Httdeniiiae, 4S2 
Hadionotus, <Jo2 

liacnioiTlumliilis (Cili.ssa), 24.‘.{, 2r)l 
,, (Suolia), '.]() 

1) (TiU'lij>), liu 

Jialineli (HradyiXfdicoU), x.vv 
Halicto[)liajfii.s, 237 
ITiiliclostylops, 237 
■ Halietoxeiius, 237 
Halictus, 221, 228, 230. 233, 23 i, 2; 
237, 267 

lialyattus {Teraoohis), Isxiv 
liamifer (C1ilaenius), 139, liO, 1 
212 

UardwicTci (Cutaseopus), 130, 131, 2 
,, (Coliiodes), 172, 213 
Harpaotius, 233 

harpaloidcs (Arsejioxciius), 148, 1 -. 

211 

Harpalus, 151, 194, 214 
hattorfiaiia (Andix’iia), 222, 221, 2! 

262, 270, 280, 283, 299, 317 
KausWllata, 104 
iipatlii (l’hfii-(»iisoplni.«), 198, 216 
Hf,dy(;liniiii, 233, 234 
Hedycryi'tinae, 55 
Hpiiyciyptns, 54, 55 
llelluo, 169,214 
helvpticiata (Ku}>it]n'oia), vi 


} iKirlaniJi) var. haniM'llu> (ll.niil.iis', 

I \ i 

luiMiiti'ili (/t'i'Lily|itis), IdO 
jliii}<cli ((.’Ijlai'iiius), 137, 212 

i Iju UK' rails {Cralii'u), 66, 67, 69 

I „ (I’ftliii us), 66 

; Imiiiilis (Aiidivna), 219, 222,264, 270, 
278, 281, 283, 299 
H yluK'anifia, 438 

Hvilroptila, xliy, ], .3Vl, 393, 394,397, 
*420, 421, 423 
HyiutdTiia, 54. .^i5 
Hylutiiiiiiiuti-, 55 

H vtiiriiupti'ra, 13. 93,97, 9:*. 106, 

! '1U7, luS, 109, no, 112, 116, 117 

Hyphiiei'poii, 214 
liypOL'liiuiia (Plclipins), Ixrii 
, Hypsifciai'Us, 64 
ivanis (L\va(‘iia\ 41 
f Ir'htiPiniKjii, 58, 99 
i 1( ItlK'lllliullid;))', 60 
I 105 

iiliicatus (Aiiuliuiiipiitis), l.s>. 189. 

211 

IiMinl.ius IM, 214 
iiiitusia, 3;i3 

iiiilK iialis {Atlicnuaiitus). xxxvii 
, , ( liasilniia), Kxi V 

iiii]ii'i\ssi]iiinits ((liialli.'ijOi.'ilJUs), 154. 


hplvola (Aiidi-pna), 249, 269, 285, 30 l' 
Hemerobiifoviriia, 115 
irpitiiiiionis, 357 

H<-minlx.Ta, 93, 94, 97, 99, 100, 101, 
102, 103, 104, 105, 106, 108, 109, 
110, 118 

lipniiptora (Tipliia), 71 
hcnii(it<.Tiis (Pctbylus), 71 
llexpeiidac, x, xxiv 
Hc.stia, 422 
Heturoglossa', 169,214 
Hetcrometabola, lOU 
lletcroploi'a, 103 

Iiillaiia (Noniada), 232, 260, 270, 309, 
313, 315, 316, 318, 310 
,, var. oclirostoiiia (Nouiada). 
309 

Holoimdabola,110, 112, 114 
Hoiiialolaolmiifi, 203, 214 
Honmloptpra. Ill 

HoiiJopterK, 97, 100, 103, 104, 105 
109, no, 112, 118 
Iiopei (Ort)iogoiiius), 204, 215 
Hoplisus, 62, 63, 64 
Huplogvyoii, 357 , 3.58 
Hoplopria, 373, 374 
lloplopriella, 373 
Hoploteleia, 338, 339, S41 
lioi'taniii^(Ijombus)) Ixi 


214 


' iiii|ii'p.sstis (<.“ar.al)Us), 90, 167 

,, (< ’aladi'diDUs), 202, 212 

,. (timilljupljauus.l. 214 

Aiii|'iim'tat«s (l.aganis) 118, 211 

iiiOji-a {Antliiaf, 121, 211 
,, (Cliviiiii), 187,205, 206, 209, 212 
,, (Diplirliila), 213 
,, (Ti 11)1 »t Mina), 148, 217 
ii|(lii:U)ii (L'aldstiiiia), l7l,2ll 
imiif \is (Aiipiiiiiyiit'lius), 382 

(Canilms), 1 11, 171, 211 
,, (Oinasdus), 173, 215 
„ (0]astliius), 195, 196, 21.5 
,, iPtni'iislicIiiK). 173, 216 
. iiidu."; (1)i>:(ii'hu.s), 162 
,, (Sea l it PS ), 102, 216 
liii'i'iiatidai', xxiv 
in!'ans<T!i.'liys), 198, 217 
iiili.viis (Aiiarctiis), 190, 210 
! ,, (Sc'lpiiojiliia'us), 188, 190, 216 

i iiisniaris (Disfa iio), 348 
; i<( (Yiiiii'.ssi*.), 7, l'^, 28, 43 

, iridic'olur (SicijuiDpliiis), 178, 217 
i l8]iii'ni'„\xiii 

;isu[il(ia, 93, 98, 101, 102, 105, 117 
' 460 


Delias), xl 

race eclio (Delias), xi 




CXXXIJ 


lUtoiiiiilae, 111 

(Xoiiuiik), 1^40, '^70 
jaculntor {KiM-nns), 58 
jaiiMniiarm (Peiigoiia), lil6 
jiUiHoriiainh (Titcluisj, 181, :^17 
jaiitliiiiu (Ti'ijiliaciia), 4Pi 
jaiitliiirde (PiwtotiiiiKJs), 864 
japonica (Urypta), 167, 4!U 
„ (i’crif'oiiii), 216 
japoiiicns (Hai pains), 176, 214 
(Panlilcais), 21. > 

,, (.StniiioiiaxuH), 160, 217 

,, (Tn'clikius), 1.S2, 217 

javai-i«i(C]iviiia), 2U'.I, 212 
(Upitha), :5:l(), 881 
jav'aiiUH (Aitismliictylus), 1.50, 211 
,, (Clilfuniiiis), 137, 212 
(Miscelu.s), 183, 21') 

,, (Plii'KipHoplnw), 168, 216 
,, (Magi.vu'iin'rnsj, 158, 216 
javciisis (I’aiitoi'IiH), 370 
jajinia (O( ln'tittiyiii), lii 

.liiiiiiiiiii, X 

jiivoiicns (TcIniiMniioit), 58 
,, (Strcx), 58 

laltialis (Ajidrciia), 228, 230, 236, 
237, 264, 270, 281, 283, 2118 
laliiatiiH (Pliilaiitlius), 61 
lal)ilis (Coi;c,tiidla), \ix 
lacliiis (Sai'iUi^Tsa), x 
fijieiiiostwiiis, yi 
Lai:Ml()StllC'llC.S, 1)1 
laotatoi'iijs (Mitssns). 59 

„ (J)i]>Uzoii), 59, 60 
,, {Ipluicmnon), 59 
lattiis (Pliilaiitlni.s), 61 
laeviccps (I’aclianchouius), 207, 215 
lacivitaillis (Put'dloiHtus), 139, 216 
liK'vi^atu (Oataiins), 122, 211 
„ (laijicira), 122, 21.5 
laovif^atus (Kiiccladus), 122, 214 
„ (Hnlo.wlis), 122,214 
„ (StMiitt's), 122, 216 
lacviiiodis (Myrmica), li, 414, 445, 
■1.56, 462, 463, 465 
lacnmnitm (Hudronotu.s}, 353 
„ ('rrk^ykus), 353 
Lampriiw, 91 

lauijii'iodcs (Oolpndes), 185, ‘21-3 
Laniprophonus, 193, 214 
LaiiiproU'loia, 334 
laiie.sti i,s (Kiiof^astei ), 437 

lupatlii (CryptorrymdiusJ, U 
Laphriiiae, .\xvi 
lapidarlus {Htmitnis), Ixi 
Lapitlui, 330 

lap|>uiuca (Andrfuu), 250, 269, 285, 
303, 317, 318 


i lappoiiiciis (Uumbus), v 
lai'ii'is (Ly^'fieoncniatus), xvii 
' Lairidiuj, 57 
Liisiocanijiidae, 418 
l^asins, 70 

lata {Cli Vina), 179, 212 
lateralia {Hypliai-pax), 153, 168, 214 
„ (Xoiiiadu), 217 
„ (Oxylolms), 186, 187, 215 

,, (Searites), 186, 216 

lathbuiiana (Noni;wla), 242, 270, 308, 
3I;l, 316, 318 

Leistotrojihns, 399, 401, 402 
Ldatiis, 188, 215 

U'pido])tcni, 13, 93, 97, 104, 105. 106, 
107, 108, 109, 110, 112, 113, 114, 
117 

Lcpidostoiiia, 393 
kepitlirix, 177, 215 
li'UL'opbtbahiia (Xoiiiada), 248, 251, 
270, 308, 314, 313 
Icncnra (Systasiata), xxiv 
Icvi^'atns (Ouiopbinn), 195, 215 
Liiidiuia, 24 

iibt'lliiloides (MyrtnelennJ, Ixxv 
liisiiioidcs {tluatliapbaiins), 202,214 
licn<;iiici (Pbeidole), liii, Iv 
{Boiiibiis), Ixi 

liliana (l’iiia(,’ 0 ]ptwyx), xli, 383, 384, 
386, 387, 388, 389 
Litiiacodvs, 437 
liuibalub (Broscns), 171, 211 
, (Tdoplionis), 407 
linmnphiluides (Crypleiia), xlix 
Lindsniitiae, 69 

: linvaiis (Ctdacnqilic;)), 188, 212 
,, (Leistiis), 188, 215 
lineola (l)rypta), 167, 214 

„ (Xuiuada), 232. 23.3, 2-36, 238, 
239, 270, 308, 313, 316, 318 
Lipai idao, 415, 418 
Li-ssauchciiiiis, 136, 215 
litbanoplionia (Caralnis), 181, 211 
„ (Iiiiaibhis), 214 
i.itliobins, 229 

lobuta (Cliviua), 208, 209, 210, 212 
ioiigicollis (Desei'a), 168, 213 
[ ,, {Perieallus), 144,216 

; loiigicoriiis ( A.scii!aphus), Ixxv 

I ,, (Eucera) J.xi, 229 

I „ (Xylanderia), Ivi 

I ,, {Pi-eiiolt'])is), Ivi 

: b)iif(ior (Puraiiicsius), 378 
Ia)xainlnis, M9, 215 
I Loxoci-epis, 161, 215 
' Lu.xoncns, 177, 215 
j Incens (Aiidrena), 260, 270, 317 
,, (Lanipiophoiius), 194, 215 
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liictnnsA (Melecta), 26f) 
liigiibris (Crabro), 70 
„ (Peinplirecloii), 
luna (Actias), 437 
Imiulatus (Crabro), (37 
luridaiiii (Alloimuyina), xlv 
lutea (DicliftCi&iitlia), 348. 34?) 

„ (Teiitliicdo), 66, 67 
luteaga (Diantho(!('i;i), xlv, xl\i, xlvii 
„ sub. sp. arjvilbu;t;a (Diuntlio- 
eciii), xlvi, xlvii 

,, var, loxvei (Diaiit}iof‘<'La). x]vi 
luteiconuH (Spiiiiger), xxvii 
luteola (Maiitoida), 98 
lutesceiis (S]iiiiigcr), x.vvii 
lyaeiii; (Papilio), viii, xxxiii 
Lyciwna, 450, 151, lit), 460, 463 
1 iycafliiidae, xi, 452 
Lyiimiiti’ildttc, 415 
lynceus (Heatia). 425 
maclaoliiarii ( Hvdniptila), 39.'», 397. 
426 - 

maclcayi (Chlaeiiiiis), 139, 212 
,, (Distich us), 1(32, 213 

,, (Ortliogoiiius), 166, 215 

Mii(‘roclieiIu», 124 
Macrocliilus, 124, 215 
luac.i'Opballus (Pachyrhiiia), 109 
Macropis, 267 

Macrulckia, 321, 328, 329, 342 
inaciilafa ((’cropalcs), 64 
„ (Kvaiiia), 64 

„ (nypaiceracus), 64 

iiificiilatua (Drabi'o), 67 
iiiacHlifez- (Clikouiua), 141, 212 
iiiadcrac (Calosoiiia), 171,211 
inagiiilica (Coccinolla), xix 
iiiiijiU' (BonibyliiiR), 228, 240 
malabiiriensi.s (Oitliogouius', 20 1, 21.5 
inalaoluirus (ifalictus), 233 
Mallophaga, 93, 97, 100, 101, 102, 
103, 118 

nialvaocaruin (Agathis), .59 
niaiidariiiuR (CraRiiccbipharus), 127, 
213 

,. (Isu(arsus), 127, 214 

ihandibiilana (Hoplotckoa), 311 
,, (Mi'gaspilus), 366 

, , ( Alymicf ■ ia ) , x x x v i i 

Mantara, 379 
Mantibai'ia, 3.52 

Mantklac, 93, 98, 101, i06, 115, 116. 
117 

Mantis, iix 

marginal^ (1)ri7iio.stonia), 160 
niargiiialis ( 1‘racliiiiu.s), 124, 211 
,, (Priiiiostoiiia), 1?<3 

,, (Dytisc-us), 405 


UKirgiiialis (Laiuproiihouns). 193 , 215 

M (bcbi;0, lii'i, 215 

(Pioiiacopt L-i a >, 1 6.5, 216 
iiiargiiiiita (Aiain-ii.'i). 221, 231, 262, 
263, 270, 2S0, 281, 283* 
299. ;i]7 

: , (bi'M’toccphaluiiairplirt). 

197. 21.3 

( Ibiitu.stuiiia), 21 l 
ni.U'.i’iuatus (Adclotopusl. 15>7, 210 
liiai'giiiii'ullis ilaOpodt-s', l.^a, 11(2,213 
(DulichdftiN), li(2, 213 
liiiugiiiil'.r (Ddlii'lna-tis;. ISl, 1>.5, 
11*2. 213 

M (Dnniiiii.Ri, ] 8 I, 21 1 
inaislinlli (Zavipiu', 5‘( 
uiai-sliattirllii {.\mi!;i(lab229, 231, 232, 
236, 215. 216, 270, 308 313, OBi) 
318 

-Masuivus, 158, 215 
uiassiiifiisis {t’optodfia , 178. 213 
mastcisi (Balaiiitj.Ii.iMjs), 407 
.Mccoptcra, 93. 97. lUt, InC. ]07, 108, 
10.4, no, 111, 112, 111,' 115, 116, 
117 

iiinlii.gmtatus (riilai'niiis’, 136, 137. 
-1 2 

233. 268 

.Mrg.a<4iili.l,i,-, 26.5 
tuyga.-ra {I’amrg.O, 11 
Mcgalnpi.r,,, 111. 11.5 

M.-Mas,'Cd]it,-|-a, no, 111 , 111 . 116 . 
117 

.Mi-gcHiiiiuuR. 177, 21 ;5 
iiit'liiiiai ia O.'iiviu.i 2<)6. 212 
iiit'IfLiiariiis (()iiallia|plifuins'), 211 

(I’latymi tipj.iiv), IfK, 216 
Mi'laiiius, S*! 

iiji'luiiugaki'i- (Sci-Iin), 317 
.Mi'lf'da, 233, 231, 235, 266, 2'iS 
iiiclis'^ac (Ibipli-rvx). ixii 

nictlilira v.ir. ligiisfica (Api^), !xi 
Mdliitus, 62 

iia llvi (Oilaniius), 171, 212 

" (l>iap)idr<.j.s«pljMs\ 171, 213 
.Mcldlniitlia, 13 
nii'jiviiiithiilis [ ,\i-iu)Ka-ta ), ]\ 
iiicndiamis (.\i-ii|(;i!)ni'), r.'ii, 210 

Mciopf, 106 
Mvi i iu'a, 332 
Jlctalirila, 106, no. 1)2 
mrtallicus (Trissiijnis), 3.53 
mdalarsalis ( I’rusajwgus), 323, 325 
inicaus ;;(’aral>us), 139. 211 
,, (t 'lilaoiiiis), 139, 212 
M icrultnu'iii), 59 
M ifi'(>cr'|ili:ihis, 1 )9. “21 5 

M icr<Hhis. 59 
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Micropteryf'itk«‘, lOf), 113, 111 
Mitio[jteryx, 113 

milliivu'ien (ilybocaiii])ii), 438 j 

minor ( Ilomljylius), 228 1 

„ (Pi'nharyfiOiiiis), 336 j 

„ ( Scelioj, 336 

minutula (Aiiilrena), 223, 224, 227, 
228, 256, 257, 270, 288, 
289, 2ff4, 317 

„ Viir. parvvilfi (Andreiia), 
270 

mimituJoMfs (Andrena), 257, 25S, 
270, 289, 294 

,, var. parvuloidos {Aii- 

dvt'im), 27 0 

miiiutus (Ifalictiis), 229 
iiiirabilia {OaUsoopiis), Ixiii 
mirtdla (SfirUiimorplia), 349 
misippim (Hypolimniis), xl 
tiiixta (Andreiia), 224, 249 
Mochtljei'usi, 163, 215 
moftstna (Ecoo[itogeiiins), 192, 214 
Molopa, 91 

niorialla (Aiidruna), 256, 287, 294 
iiiorii.) (Iluiietils), 229 
moiUfotella {Andrena}, 241 
iiiucronata (Amtolcbial, Ixiii ; 

,, (8ai'nt)iio<;rf}tis), Ixiii 
niulcil)or (Trepaiclirois), 425 i 

Mniiycliryta, 417, 418, 419 | 

Tiuiscidoi'um (dalcHiis), 381 
mutatiis (Clilfumiiis), 138, 212 

M util la, 71 

Myc;etojthilidao, 108 
Jiiyopaefoniiia (Hosih), Ix 
M yrniecift, xxxvii 
Myi’iiiecopli&.ia, xxxix 
Mymiica, 443, 456, 457, 162, 464 
MyniKisa, 60 
Myriiiotiii'Iiii, liv 
Jtiystact:a (Arpactiis), 61 
,, (Sjtlicx), 63 
iiiyatamis (Arpadtiis), C3 
„ (Melliniia), 63 
liana (Aiidrena), 225, 256, 270, 277, 
287, 2!)3, 294 
„ (Taetiyta), 190, 217 
iiaiinni (Ilriiilndiiuii), IPO, 211 
iiHiiula (Aiuiieiia), 256, 270, 293 
napi (Piet'is), 40 
Nemuptera, 109 
Ximjoptcrifka, 111, 115 
neophron (Kiiphaddi'a), viii 
Neopria, 379 

nepulensk (Broacus), 170, 211 

„ (Cliliu'jiius), 171, 202, 212 

» (Descra), 170,213 

„ (Pereiis), 170, 215 


Ne[)hCTOT)ia, 386 
iieptiiiiia (Tiiannala), lix 

„ f. mtxiei’aU (TIruniala), Ixx 
iienriaa (Nonagiia), lx 
Nenroptei-a, 93, 96, 97, 98, 99, 100, 
102, 104, 105, 106, 107, 108, 109, 
110, 111, '112, 113, 114, 115, 116, 
117,466 

JfeiU'opteroidea, U5 
nietiieri {Tachyta), 190, 217 
nigor (Einnetabolng), 57, 58 
„ (Sircx), 57 
nigra (Stricklandia), Ixiii 
ijigreaceiis (Chromoteleia), 329 
nigricans (Pantolytoidra), 372 
nigriccps (Aiidrcna), 229, 252, 253, 
269, 275, 287. 298, 317 
„ (Ikml)idinni), 181,211 

,, (Perigoua), 181, 216 

nigrifollis (AcantlioIapitJia}, 332 
„ (Lapitlia), 330 

„ (Plieropsoplms), 198, 216 

aigricornis (ApcgusotiPiira), 339, 341 
,, (TJoplot(ilm),339, 341 
iiigricoxis (Ciilaciiins), 207, 212 
nigrifrons (Andrena), 2;>7 
nigroaciiia (AiKlreiia), 221, 231, 241, 
242, 244, 269, 271, 272, 273, 274, 
281. 291, 301, 317, 318 
I nli’cii.'i (Papilio), xxxiv 
' Jiitcns (Proctotjnpcs), 364 
i liitida (Andreiia), 219, 227. 228, 231, 
241, 242, 269,272, 273,291, 
301 

,, var. Italtica (Andrena), 227, 
301 

,, var. eonsimilis (Andrena), 223, 
227 

aitidinscula (Andrena), 260, 270, 278, 
279, 289, 302 

nitidiiiscnliifi (Hal ictus), 221,229 
niviHis {Auenti'opns), 113 
nohilis (Brachynus), 202, 211 
,, (Panagaens), 126,215 
noctiluca (Ijampyris), 19 
: In' ( iCtuidiUJ, 415, 431 
! Koniadii. xxviii, 218, 225, 228, 229, 
230, 231, 232, 233, 234, 235, 239, 
241. 242, 243, 244, 247, 248, 249 
' 25), 252, 2.53, 254, 2.5S, 259, 261, 

262, 264, 265, 266, 268, 270, 282, 
30.5,310,318 
XotcxIoTiUdjiR, 415 
nctulatus (Caralms), 163, 211 
,, (Oraspwlophornsj, 213 
XytiipliOH, 111 
Nysso, 65 
Ny.ssoii, 65, 233 



CXXXY 


ohlit€i’aiis (Coi>tolotius), 1S6, 

„ (Sciiritcs), 18*5, 21^ 
obloiigiifi (Aiconoilei'Vi^;), 12,', 210 
„ (Par’liytra(.-lu'lij.s), Vj,!, 21.' 
nbsciiva {Nomada}, 25jO, 211 
oliaolcta (lloplojiria), :37j 
j, (Laelia), 41r') 

obtitsifrons (Notuadu), 2^31 . '2*51, 262. 

270, :106, 311, 318 

oftdidentalis (Mutilla), 71 
occipitalis (ApUnus), 168. 211 

,, (Phcvnpsr»|iluis), 168, 216 
occulta (Hydroptilu), 396, 397, 127, 
428, 420 
Odiromyia, lii 
ochrostnraa (Nomada), 260 
Odonata, 94, 90, 96, 100, 104, 110. 
116 

Odontopna, <374 
Onualoptcra, 111 
Onuujeus, 148, 215 
Onthophagus, liii 
Onycholabis, 14.i, 21.0 
Oodcs, 92 
Opliloii iliac, 60 

orbicollis (Cblaeuius), 137, 212 
Orclieiiiiu, xliv 

orient.-ile {Oalosoma), 171, 202, 211 
Oficntalis (Auiara), 177, 210 
(.4i]omala), 406 
(Anthia), 121, 122, 200, 11 
„ (Chlacniiis), 139, 212 
,, (Exiillonyx), 36.5 
,, (Iridcssns), 177, 214 
,, (Pachvinorplia), 121, 200, 
•215* 

„ (Vespa), Ixix 
nriiatus (Pliilautlius), 62 
Ortliogoiiijis, 165, 215 
Orllioptora, 13, 93, 100, 104, 106 
ortliopterac (Hoplotclcia), 3519 
Oi'tbo]ittfoidoa, 11.5 
Orusaua, .56 
OryssHs, xlix, 56 

ovatiila (Aiidren.!)), 225, '227, 2;»9 
260, 270, 292, 296, 297 
, var. faseata (Audi'ciirt). 29'i 
ovatus (Upha), 198, 215 
„ (Tachys), 198, 217 
0 villa (Andrena), 269, 272 
Oxybeins, 70 

oxygoims (Catasco[ais), HI, 212 
Oxylobus, 180, 215 

Pachauchenius, 150, 215 

I’alaeodictyoptera, 94, 9.5, 96, 9*, HI 
116, 117 
Palanis, 65 

^pallida’ (Idioty|>!i), 379 


[ pallida (Xcepria), 379 
I palpali.a xxxviii, xxxiv. 

! paniir''iiais (l’ro>‘ris), 433 
[i.ariipliilu:^ (('uttiiuiviiiplia), 17, 18, 
41,18 

patiagafuidfs {('ld;u*niii>^), 203, 201, 
Paiiagacus, 12(5, 127, 136, 215 

i'rUillOniOptCMl, 118 

P;n)ni‘\U'oiiti'i'a, 117 
I'aijorpidac, 106 
Panm-podcf!, 106 
PaiiorpobU'ti. Ill, 114 
Paiiingidac, 265 
l’amiii:us, 260 
paiallr'ius (Abax), Iwv 

,. tCLl.-iHi.-pIli-s). 1S8, 212 

„ (PaasMUiupiis), 197. 21, s 

[laraticiisis (Scliislmviva), 31.'^ 
Pai'aiiiDiiab'ti, 58, 59 , 60 
Paiascclia, Oil 
Pai'dili'iis. 17*5, 21.5 
piuiaiia (S'iuiactliia), xliv 
paviyi (('livina), 179 , 'JO^. 212 
parmiipuii'd.itus (I’ti I'osticliiis). 171, 

. 216 

parvula (Aiidicna), 2'M, 225, 227. 
i -J-IO, 257, 25,8. 2SS, '294 
pai vnidid-a (Aiidnaia), -257, 2KS, 294 
!p.irvn 9 {Ortlaig, Ildus), 189, 21.5 
]'am‘isc(is (Ib'miK'xis), 3,7 
I'iuuiinis, 58 

' pav.-sii ([.q'togi'iiys), liv, Iv 
nffli'Illi'illtalia (l-llalill1:l), Ixxv 
Padiculida-. 93, 97, lOl, 102, 103 
^ lOb no. 115. ii>* 

’ prllucidiis (Sphccod's), 23|- 

: iVlol . 92 
■ Pt'iiipliM'dfiii, 70 
i Ppjisi?, x.wii 
; P.'iriis, 92 
; IVipa, xlii, xbx 
! pcikiiisiaua (MaemdOcia). '.Vli 
\ pri'iiiiMaiia (Lobesia), xvvilJ 
! pi'inyi {Alillicrai'a), 438 
j iicitusa (Sara It, 2 ' ••■*;»), x 
i pciy]t!iiiu;s (Tacliys), 191, 2l< 

• jii'iilii (nni^alia), bii 
: Pli.-isiiiidac, 93 

; Ph.-rop^dvlius, 121, 125. 1*59 , 21*. 

' l’1iilai(tlu'is,53. 6], 62 

: pbibai (rallidryas), 81 

I iiliiliiifc.'iisis (Auibiygiifif.bus), -07, 

* 211 

I (Ciiathapli.aiius), 207, 

•214 

i].ljUipi.iii<-iiKis(I>iyptft). 167, 211 
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plilaeas (Chrysopliaims), 41 | politicepg {Trinionia), 359 

Phoenicia (Myeloia), xjv I poiitus (Cambiis), 144, 211 

Phoridac, 107, 108 [ „ (Taohys), 190, 217 

Plirygariea. 105 ( ,, (Triniorasi) 360 

Pliryganeidae, 113 : polyphcniua (Telea), 437, 438 

Phiytmiiidae, 90 i Polvrhaeliis, Jxiv 


Pltycitidao, xiv 
pia (Mantis), Iviii, lix 
Pica, 53 

pica (Aijildyjdiliis), vi, vii 
piccipes (Telenoniua), 354 
piceus (Hydi'opliiliia), IS 
pieicornis {BracUjaulax), 381 
picilatiris (Oi'thognnius), 165, 215 
picipes ((3i villa), 212 

,, ((.'oeloatoiiuis), 160, 213 
pietiis (Aploa), 202, 211 
„ (Haryconms), 334 

,, (Bracliynus), 202, 21 1 

„ (Philautliiis), 62 
Piciis, 53 
I’ieiis, 386 

pilifrniis (Sphccodes), 237, 251 
pilipea (Andrana), 238, 268, 283 
,, (Aiithophoni), 235 
„ (Mclitta), 227 
pilosa (KhacoteJpia), 33S 
pilosiceps (Huplogryon), 358 
pilosiila (Myniiecia), xixvii 
placidulmn (Agonnni), 188, 190, 210 
p!aoi<lulns (Ahacvtus), 188, 180, 190, 
210 

lagiiita (Aiiiiitis), lx 
lanema, 48 
Plaiietes, 169, 216 
pliuikroriiia {Baryinorplius}, 171, 211 
,, (('liliumius), 212 
plaiiigera (Maraga), 180, 215 
pi fill igc Ills (Ortlioganius), 189, 215 
PkiiijifiuHa, m, 114, 115 
plantignidiini (Diiiopelnia), 197, 213 
Platymetc.pua, 150, 154, 155, 156, 
216 

i’latyiiufl, 92 
I’latyptei'fij 102 
Platyaina, 92, 148,216 
Plecoptera, 93, 97, 08, 101, 102, 116, 
466 

Flectoptera, 94 

|iluxi|ipiis latateusis (Danaida), xl 
Foecilus, 92 

jfoggei }'. carjtenfori fPsoiidacraea), 
viii 

polita (Audrt'iiii), 242, 255, 269, 275, 
289, 299 

„ (Diplochila), 144, 213 
,. (Perga), xlii 
„ (Rliemlms), 144, 216 


I Polystichua, ,92 
! polytes (Papilio), xxii 

,, niatidanc (Papilio), xxii 

i ,, loniuhis L Cyrus (Papilio), 

I xxii 

,, stichins (Papilio), xxii 
; polyxeiia ah, meta (Thais), Ixiv 
^ poniiformis (Kumenes), Ixi 
; jtoiiioruiii (Boinhns), Ixi 
i Ponipilus, 60 

! jxjsticus (Cai’ahiis). 136, 211 
, ,, (Chlaenius), 136, 212 

! praecox (Aiidrena), 225, *250,251, 252, 

' 269, 285, 298, 304, 318 

. praidexta (Aiidrena), 223 
prasiiina (Hal ictus), 236 
' Precis, ix, x, Ixxiv, Ixxv 
; ]ii'usidciis (Catfiscopiis), 182, 212 
,, (Pericalus), 182, 216 
i T'l'iixaieniis, xxvii 
. Pristoniacliaenis, 136,216 
: Prist, oiiy’cli IIS, 91 
[ Pi'Octamira, 112 
l'fO('t,r>tMipid:i(‘, xl, 363 
Prcliyuieijopturii, 105 
Promocojitera, 165, 216 
pi'imtiha (Agrntis), 437 
,, (Tiyir)iaciia), xiv 
pi'ojiiiiqiia (Andrena), 258 
I’l’osapegiis, 321 

proscrpiiia fDcragoiia), Ixix, Ixx, Ixxi 
Prosoifidao, 265 
Pidtohlattoidca, 106 
: pi'oxiniii (Andreiia), 221, 255, 270, 
I 278, 292, 302 
■ rsamiiiochaiTs, 60 
j I’sela]iliidap, 194 
I’sfuidacraca, viii 
i Pscudoiieiirojdei'u, 116 
: Pscndovipio, 59 
Psilus, 7l 

! Psitliynis, 233, 234 
Psoeidac, 93, 91, 96, 97, 98, 99, 100, 
101, 102, 103, 104, 105, 106, 107, 

. 109,115,116,117, 118,466 

Psycliodiilac, xli\ 

: fTeirtplionMac, vii 
Ptei'ostioliiis, 92 

piilcliella ((Jyrojfhai'iia), 400; 407 
: imlchelliis ((iryoiuddes), 361, 362 
I pulf.litT (Clilaciinis), 122, 212 
pulclinoufiiis (Hydi'opUliv), 396; 429 
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Pulieipliora, lOS 
punctata (Mystacid(.‘8 1, 393 
punctaticeps (Scelio), ;HC 
puiictotns (Bro^cns), KO, 211 
„ {CcplialoU'8), 170, 212 

„ (Clibu-iiius), Ml, 212 

puiicticeps (Clilatniins),'Hl. 212 
„ (PlaiieM), 161), 216 

puncticollis (Disticlius), 162, 213 
„ (Taciiiolohus), 162, 217 
puiictidactyla (Amlilyptilia), vi, vii 
„ (Platyptilia), vi, vii 
punctilabris (Unath:i|iliaii\is), lilO, 
151, 193, 214 

„ {Hai'jialii^), MO, 193, 
214 

puiictuktus (Harpalus), 151, 214 
,, (PIatym('to|rtis), 151,216 

pnnctum (Disticlnis), 162, 213 
,, (Scarites), 162, 216 
Pnpipara, 110 

purpiirclla (Micropteryx), 113 
pusufia (Cabera), xxix 
piisilla (Perigoiia), 216 
pusillus (Extronms), 162, 214 
]ty’gnueus (Astatiia), 57, 5S 
„ (C'epliiis), 57 

„ (Sircx), 57 

i’yralidaft, xxv, 431, 4'31 
pyrasti'i (CatalMDinba), Ixix 
]tyri (Saturn ia), 438 
(piadi'icolor (UliliK-nhis), 139, 212 
quadriflontata (^Icrriwa), 333 
quadritasciata (Authuplima ), hi 
quudririiaculutu^ {CataHcoinw), 141, 
212 


! rapac (Picris), x, 40, 41, 44, 45 
i ,, ab. nt)\aii; 4 li;w (Pii'ris), v 
I UapliidoidiM, 115 
I m-ta (L‘liviiia\ 137, 206, 212 
! ivvtitiiat.i ^Diplcicliila), 21o 
1 IVrtifii’atus (ISlii'iiibiw), 193, 216 
I ii'diutiis (ralasiaipii.-ti, 185, ISti, 212 
i icflexiis {(.’aratajs), 12ii. 127, 211 
i ,, ^Oraspvdupb(iru8\ 125, 126, 
! 128. 213 

I ,, (Cyvlirus), 126, 127, 12S, 213 
„ (Hyphafieuii), 156, 214 

I'f.iralis ((l:itascop\i.<\ Ixiii 

,, (Cras[ied()pl)«)i'tis\ 129,213 
,, i,I“ana^arLi!<), 126, 215 
; lvliliqiu-l!8 ( Ab[K-(>tUs), 189, 210 
,, (Ar^tif or) 1^9, 211 
ivlti.-cii-i 21 I 

„ (Iritl.'Ssns), 177, 214 

n-[.riiiibM)s (Dmiuiu^), 191, 211 
,, ^Tetiagoiiica), 191. 217 
’ lvti<'iilatiis (S]ihi-<-odi's), 236, 251 
1 iftiiii'iis (l)iplocliila), 192, 213 
I ,, (l’]atv>iiiia). 192, 210 
ivtiai'tiis ( MiK'IiUu-rii»\ iMt, 215 
,, I i‘aiia;,^u-lis'', 104, 1S9, 215 
Klia«'<ilrb-ia, 338 
vliiUiiiii (tloiu-pteiyx), 25. 45 
Rlii'iiibns, 90, 1 l b 21 '1 
rlicjiaiia (Noiiiada), 230 
Klioditi's. 71 
Rlii>pa]hhi‘, 09 
IMiopalsuac, 09 
lllLiipahuii, 09 
lllnijiliili's, 200 
IMiyiidkOpliorns, -lb! 


„ (Hclluo), 170, 21 I llirlia, .352, 353 

,, (Mficiodiilu-i). 215 Rii'liidnoi plia. 352. 353 

„ (PcricaUus), 141, Ri-.ripliilus, 91 

142, 143, 216 idbci'jifOiana ( Ndiiiada), 222, 231, 
quadrinotatus (Gyrtnptvnis), 161, 213 ■ 27u, 315 

quadriplagiatus {Cvibiptcvusl, 192, ro,2''isi { r<T;u>)lii>'), hxiv 
213 ' Ibisiiiliiis, 328 

(llolidiOctiH), 1S5, ; n.su<' (Andiviia), 216, 209, 281. 301 
192, 213 ,, 'iir. cxiiiiia (Amln tia), 269, 2-Sl 

quadripuiictata (Clylbni), x\i | ,, {i 'viiipn), / 1 

„ (Scolia), 00 j roltiudiis (lb.pl(>2iy'"ib 3.5S 

quadrifjiguatua (Catascr>piis), 142, 212 > royli i ( Autlirtai'ai, 43( 

(Prni'alldJij, 210 ' nii.fsu'ijs (( 'n [i(u|.lia<ra), xiv ^ 

quadrispinosa (Mat 1 ‘ncciiLia), hiii : nilii'amdus (Spljcttidi's), 23ii, 2.b, 
qiiitujumiKitns (< 'ttiopales), 62, 0:1, j 261 

04 ; iiilii’ipits {.\i'Ui''i<;aIc.Hus}, 3/0 

„ ((b/rvta/s), 02, 03 ! riibrit iiifl ali.s 'f’yrausta), 131 

„ (Hopli.sus), 03 i lailii^ (J-'nuiiii a),'' xix, x.\, xxi, xxii, 

(Mdliinisj,02, 0:i_ , xxix, x.xx. li 

quiijqucpu.stulatu^t (Stt'noltqiliU.t), 178, ' rulii i ps M <il]ifwb‘B), 164, 2i.l 
189 217 i » ( Latiiprias), 1 6 1, 21 I 

raj/a’e (tlaiiofid, -386 ' >> (I’laufti-s), lo9, 21o 
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mficollis (Anantlioteleia), 3131 
nifioornisi (Nnni/ir]ii), Si30, 232, 23G, 
245, 247, 248, 249, 250, 251, 261, 
270, 308, 309, 310, 3U, 315, 31 fj, 
318, 319 

ruficj-iis (Audrena), 230, 244,269,272, 
‘273, 291, 300 

J’utifetnoi'atits (OWaonius), 136, 137, 
212 

„ {Lis.sanchenius), 136, 
215 

viiiinotiun (Coiiosti^ms), 3G8 
(Biiicliyiiuliix), 379 
,, (Di'iiiiostoiiia), 160, 214 
' „ (Kpooltis), 235 
„ (Xomadii), 232. 252, 253, 270, 
306, 312, 315, 319 
„ (Piilanw), 65, 66 
,, O^liopalosoflio), 343 
,, (Sloiiioiiaxiis), 160 
rulltlioiax (Chi'ouiotflwa), 330 
rufivoiitiis (Cymimlis), 183, 213 
,, (Miscplusj, 183, 215 
nifiiliiw (3'}u;)iys), 195, ‘217 
nif^icolliH (DfindiocrlJus), 213 
(Dftwni), 170, 213 
„ (Harjmlns), 176, 214 
„ (iWilcus), 215 
ruginoflis (Myniiica), 450, 460 
rugcm (Biik<'ria), 377, 378 
rii/^^osicq a (HojjJoteleia), 341 
nijrosirrciiH (Clivinii), 206, 212 
rujfostriiilns (Haflrdiifilnitli's), 352 
rybif'iisia (Corciirjs), 62 
„ (SpKe.v), 6‘2 
salif'lla (Ajoniplips), xiv 
•Siitailosa (Ainnio|ilulu), Ixi 
„ (Clivina), 161, 212 
flali(U|MTf]a (Oecidoiiiyia), ]x 
sarnbiicaija (\;roiiteryx), xxxiv 
sanwniiifuin {.Sytii{iC'tniin). Ix-xv 
aapliyript-miis (Culimcles), Ixiii 
Sai.vffi. 60, 233 

SaroiMi'la, 266 
«atia (Acnacrt), vii 
Hatuniia, 138 

Siuui<l<‘rs(;lla (Andi’cim), 225, 256, 257, 
270, 288, 293, 204 
saxfst'iii (Lysifoiifiijatus), xvii 
scii))iic'ejis ('Me^Msj)iliis), 367 
scat) rill (id is IMvninca), 443, 444, 44,5, 
448, 456, 461, 462, 465 
Sea phi not us, 178, 216 
Scavahacidiic, .xviii 
Scdio, 336, 349 
Sfj'lioiiidac, 321, 353 
scriiiiniiii (KpililfiUiniii), ixviii 
sclienckella (Aiidrciia), 2.5(1 


; scliffiidti (Cojpodefl), 213 
I M (Euplyiies), 164 
I schi'cibersi (Aiitisphodnis), 175, 211 
; scita (Dioryclui), 188, 213 
I .scitiis (Cardiadenis), 188, 211 
I Scolia, 60 

Isf^oticiim (Sympeti'um), )xxv 
: scrophulaiiao (Allantus), 56 

„ (Tentliredo), 53, 56 
scuiptilis (Oxylobiis), 180, 186, 215 
„ (Scaritcs), 180, 186, 216 
sculptipe/iiiis {Stomoiiaxus}, 160, 217 
Scutelluris (Gryonoidcs), 362 
segniciitarift (Cryptns), 54 
sel(ji)(( (Aetias), 437 
,, ( Broil tlibs), V, 47 

senuaireularis (.Scarites), 162, 216 
seiiiisaiigiuncns var, nigruciiictiia 
(Saelio), 346 
Seiiiiiianae, xxv 
seiiiciilii (Munychryta), 418 
senilis (0[ihoinis), 152, 215 
I ,, (Platymcti)piis), 152, 216 
I .septcmpuiictafca (Cocciiiella), ,\x, xxi, 
xxii 

Serena (Hoplotelria), 341 
sericca (Andreiia), 219, 225, 230, 2S7, 
253, 254, 269, 2/3, 275, 290, 302, 
317 

sericipeiinis (Anaulacus), 158, 211 
Serieostoina, 393 
SetfidRs, 393 

setosa (l^selaphanax), 194, 216 
1 ,, (Selina), 194, 216 

i sexiasoiata (Xoniada), 829, 23‘2, 234, 
268, 270, 307, 312, 315, 318, 319 
soxgiittata (Antbi.a), 121, 200, 211 
sexgntt-atiis (Parabus), 121, 211 
sex]ajnetntiie (ChkeniiiH), 203, 212 
Sialidae, 115 

siaiiiiea (L')ivina), 208, 212 
sicpiata (Koniada), 248, 270, 308, 309, 
‘aiO, 314, 316 
Silo, 393 

siivestrii (G.alesus), 382 
Siinaetbis, xliv 
Siinblepliilus, 61, 62 
siitiilis (Aiidreiia), 223, 258, 259, 260, 
270 , 292, 296, 317 
,, (Spliceodes), 254 
siniillhiia (Andrena), 253, 209, 286, 
287, 298 

Simla (Caligula), 437 
siimdaiis (Hoplopiia), 373 

,, (Kydroptila), 391, 352, 395, 
397, 424, 426, 427, 428 
sineiise (Sparasiori), 343 
sinieus (Harjiatus), 176, 214 



cxxxix 


fliniptis (pAi-dilais), 215 , 
Sililionaptera, 97, 104, 107, 110, 111, 
117 

Siplniiiculata, 102 
Sivex, 58 
Sivicidae, xlix 

sinaragdulus (Caralms},..189, 211 

„ (Stenolopiius), 178, ISO, 
217 

aolea ( Lygaeonematus), xviL 
Snleniiis, 67, 68, 69 
solid^giiiis (Koinada), 231, 2.52, 253, 
270 


Stoiiionaxna, 160, 217 
Strangiilia, 41:5 

Sti'opsiptcra, 97, 99, 100, 10.5, 110, 112 
striata (Cliviiia), 206, 212 
Ktriatifops (Tcl(oimniis), 355 
striaticolle (Driinostoiiiu), 160, 214 
striati colli s (BrachyaiUax), 374 
. ,, (Stoiminii.xns), 160, 217 

, Stiigia, ICO, 217 
: stt'iola (Aliax), Ixxv 
' striolata {Apegnsoncura), 339 
,, (HoplotoU'ia), 339 
Sti'oliisifi, xxiv 


solutiTs (Tiichyporus) , 399, 102 
SoiiK>itlatua, 178 
Soinotiichu.s, 178, 210 
Sorbeiitia, 112 

sparsa (Hydroptila), .301, 392, 394; 

395, 307, 422, 424, 426 
Spliccodes, 221, 228, 233, 284, 230, 
237, 255, 263, 267 
Splifinoplionia, 409 
Sphex, lii 

Sphodrtifi, 143, 146, 216 
SpiloiiiieiUH, 370 
spiiiidorfiis (Spinigfiv), xxvi, xxvii 
spinigera {Ajulrciia), 225, 227, 231, 
236, 24.5, 246, 274, 284, 
304, 316, 317 

„ var. aiiglica (Aiuliriia), 281 
spinnsiceps (Acidojiria), 3.S0, 3S1 
„ (Xyalopi'la), 380 
s[)iiiosus (Aly-sson), 64 
„ (Crahro), 65 

„ (Nyssoii), 65 

„ (Pompiln-s), 64 
spiuiilosiis (Sjilu’CixUs), 237 
spirifi'x (Sceliphrou), Ivii 
spkiidens (Colpodcs), 173, 213 
splciidicfnla (Callida), 164, 211 
„ (Lcbia), 164, 21.5 
splendulul'.js (Cavabus), 165, 211 
aplniididus (Cataseopus), 182, 212 
spreta (Aiidrona), 257, 270, 288, 293, 
294 

ariuaiidgcrum (CalosoutiO, 203, 211 
3tagritato]ilioi'!i (Holophysis), xxiv 
Stajili ylinidive, Ixxvii 
statiliiuis (Satynis), Ixiv 
statira (Catopsilia), xii, 76, SO, SI, S4, 
80, 87, 88 

Steleodera, 195, 217 
Steripliooryplus, 54, 55 
,‘iteropxw, 175, 217 
stigmif {Carabu.s), 169, 211 
Stilbnpto-yx, 96, 116 
stolidiiR (Harpalu-s), 189, 214 

(Stexioloplius), 189, 217 


stiilihiiiuiiii (Lcptogcnys), liv, Iv 
, l5tylo]is, 228, 237, 238, 239, 251, 252, 
256, 257, 259, 264 ' 

' sii!tacn(‘us (Aiiiara), 153,210 

,, (Oniitluii'hiums), 153, 154, 
211 

suboostatxiK (( liialliaphamis), 214 
,, (Ibirpalus), 150, 214 
suVifasciatna ( 1 1 at iroiiotiis), 350 
,, {Tilt'iioinus}, 350 
stibii id^^cns (l)irotus), 145, 213 
siibiiiolaliicus (Abacotiis), 189, 210 
(IHstrigiis}, 1S9, 213 
subolivaccus (Aiiiara), 153, 211 
1 „ (Giiutliaphiums), 153,154, 

I 211 

1 .siil«)}>a(;a (Aiidreiiu), 22:', 2;'0, 270, 
289, 294 • 

. sLibpbuia (Sc'rliiicantha), 336 
snli]iolitns (Scelio), 344 
Rubjiroibictiis (Scarites), 162, 216 
i Hiilxjiiailiiitiis (Spbccodos), 2.33 
i siilisigtiajiR (Goptoltjbii.s), 186, 213 
„ (ScariU's), ISO, 216 
' sn('<-iiicta (AiidTfina), 70 
I „ (CollcU-s), 70, 235 
I (Nomada), hi, 2-11, 270 

i Sucloi'ia, 102, 107 

■ snll'usa {Pi'i’igOTia), 152, 21C 
Sugiiiitia, 104, no 

' fsulwitns (ScaviU's), 170, 210 
„ (Tacliys), 199, 217 
' sxdeifronis (Mir-robraoim), 50 
•sutm-alis (IVliys), 108, 217. 

.SM’iiihoei (Clilaciiiua), 171, 212 
sykvsi (Cltlaciiius), 123, 203, 212 
syl varum (Bombiis), hi 
sylvaticus (('li'utrupt's}, 409 
pylvcstris (Hydruplibi), 396 

■ syiiadelplia (.\iidn>Jia), 220, 221, 227, 

‘J49, 2:50, 269, 286, 303, 317, 318 
tabida (Ccplia), -"'T, 58 
tiibitlus (Sircx), 57 
t:ibog.'ma (Tiiithia), xxvi 
1 Tacliypurua, 401 



cxl 


Taplirifl, 90 

tapi’oltaTiae (Helluoiies), 180, 214 
taiundi (Oediirmgena), v 
tat-sata (Andn-rja), 227, 233, 201, 262, 
270, 279, 280, 283, 290, 31 7 
Tarns, 109, 217 

tasniaiiica (Aplielotftiua), xxsvi, 
xxxvii 

Telcasinae, 361 
Telcnonius, 303 

tenebrioulos (Cataduuuus), 148, 212 
TeiitlirtcUrilrlae, xlix, 100 
Tontliredo, 03, 04, 06 
tuimicollia {Caraldis), 139, 211 
„ (Chlaenius), 139, 212 

tMuiicornis (llolrtcluia), S35 
Teiac(»lii.s, x, Ixxiv, Ixxv 
'[Vniios, Iviii, 105 
tcruiiniiUa ( Hexagon i a), 132, 214 
,, (Tri^'ciiiodac'tyk), 132,217 

t^Tiijifiata (Cailulii), 197, 211 
,, (lU'xagonia), 132, 214 
„ (Trif^oiiodactyla), 132, 217 
Ttniiiilldac. 100 
tejTfifltris (Bomliiis), Ixi 

,, (CoJiostigmiis), 368 
tfist\i<lo (Liiiianodcs), 437 i 

IVlragoiiica, 192, 217 
teti-astiiius (Tliyreoptonis), 164, 217 
tetrasiiilotiiH (Droiniiis), 103, 104, 214 
,, . (MochtJjoi'iis), 163, IS 9, 

215 

Uti-astigina (IkncaHtis), 143, 216 
tlioracicft (Andrcna), l.xi, 241, 242, 
269, 272, 273, 291, 301 
tlioracicus (i)iapflki), 34S 
ThriiKtdsLoma, xlii 
tliniibtTgi (Ilar]ialus), 100, 214 
Thyreopidar, 02, 00, 69 
Tliyrcopiiiae, 69 
Tliyrcdpus, 67, 6,S, 69 
TltysaijdpU'rn, 97, 99, 100, 103, 115, 

ns 

libiaif (Tricdiiosonta), 437 
tibialis (Andrcna), 22.5, 238, 269, 270,] 
234,290, 816 

tignriiia (fndroptila}, 396 
tiiicti|X'imis (Xfopiia), ,379 
„ (Spiluiuicnis), 379 
Tinea, xxv i 

tineana (Aneylis), l.xii 
Tiru'iim, xxiv I 

Tipiila, 13 I 

Tirimiala, Ixx 

tngatii (Allatitiis), 06 j 

tot lien t( WHS ((Iraspedoplionis), 134, 21 3 
„ (Paiiiigatnis), 12.0,126, 127, ^ 
134,21.0 


lornientillae (Xnmada), 222, 231, 2(11, 
2C2, 270, 306, 312, 315 
torridum (Thrinoostoraa), xliii 
torta {Dioiyche), 154, 155, 213 
Toi'trix, xxix 
Tracheliistatua, .07, 5S 
Tradieltis, 57, 58 
transTO'sa (Clivina), 208, 212 
treelioides (Har[iHlus), 178,214 

„ (Stenolophus), 178, 189, 
217 

Treehiis, 149, 217 , 

triangularis (Canthon), xxvi 
triangiihini {Philaiithus), 61, 62 
,, (Vesjia), 61, 62 
Ti'idio[itera, xlix, 93, 97, 99, 105, 107. 
109, no, 112, 113, 114, 115, 116, 
117 

iricinotns (Mellinns), 65 
triculof (Amara), 152, 1,0,3, 1.08, 211 
,, (Cii'iiiastogaster), liii 
,. (Hypharpax), 152, 214 
trideutatti (Aiidreiia), 252, *269, 287, 
298 

Ti’igoiiodaetyla, 132, 217 
ti'imaculatus (Acantliogenius), 130, 
210 

„ (('aralms), 129, 211 

,, (Macroe}iiluK),129,130, 

176, 215 


(Andrei 

til), 219, 223, 

22,0, 

227, 

230, 

231, 

236, 

215. 

216, 

247, 

269, 

272, 

273, 

274, 

282, 

2.S4, 

304, 

305, 

317, 

318 




var. scotica 

(Andiena), 


284, 305 

„ vat . spitiigera (Andrana), 
269, 274 

tiipiistulatiis (Briichiijtts), 124, 211 
„ (Heliiio),124, 2M 

(Maerochihis), 124,215 
,, (P)im)psi)phu.s),130, 216 

Triteleia, 32S 
ti'ogloilyf.a (Sirex), 57 
ti'ogositoidt'S (Morio), 1S8, 21,0 
Tfopidocar.abua, ISl, 217 
ti'iiueara (Hemilexis), 377 
t ruiioativentris (Teicnoiinia), 353, 35,0 
Tryphrniinae, 60 
Try poxy Ion, 60 
tuuK'n (Ceiiitobiieoidus), 362 
,, (('etutobiuais), 362 
,, (Proctoti’iipesj, 363 
uiiihripeiiiiis (Ferigona), 216 

,, {Trechicus), 1S1, 217 
uiitliluSEi (Taeltys). 190, 2I7 
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umbroisa (TaeliyU), 190, :il7 
iimliilatu.s (Farasrt'lio), :142 
uiisiibailiis ( Kumciu's}, Ixi 
uiiicolor (Botbriopi'ia), 370 
(Ceniumis), 70 
,, (Crabi'o), 70 
„ (MisLoliis), 1S3, :ilf) 

,, (Splipx), 70 ^ 

,, (Spiluiiiicrus), o7o 

,, (iSympliyus), 14i>, ’^17 

unideatata (Des^'ia), 167, i!13 
,, (Drypta), 167, 'il 1 
uiiifiusciata (Lebia), 178, 'Jl' 
uiiifasciatua {.Sonioti'ichns), 178, 216 
Urocfi'klac, 105 

mticue (Vanessa), 4, 5, 0, 7, 18, 25, 
28, 39, 40, 41, 42, 43. 44 
va^fa (Aadrenu), 242, 260, 272, 273, 
282, 290, 302 
,, (Spliex), 67 
va^ax-s (iSokaiius), 67, 68, 69 
vallatur (LygaL'oiu'nmtus), xii 
VaiJ(;ssidar, 7 

variabilis (Hypononieiita), 36 
variaiLs (Androiia), 221, 230, 247,218, 
249, 250, 269, 274, 275, 
282, 286, 303. 317 
,, var. mixta (Ainlri-na), 227, 
249, 304 

varie^ata (Aiitestia), 351, 354 
,, (Palarus), 65 

,, (Tipliia), 65, 66 

veiie/jailviisis (ycvlio), 318 
vidiiatoiius (('lypLiis), 54 

,, (Hedycrvjitiis), 54 
viiiula {Dicraiima), 437 
viola (CharaxeR), Ixxvi, Ixxvii 
violacea (Xyloeopa), Ixi 
violaccns (Cul|Hidea), Ixiii 
„ (Pi'f>,sape<(iis), 321 

Vipio, 59 


Vipioiiidae, 59 
Vipiaiiinae, 59 
viriraUi iDiyiita), 167, 214 
vindienllis (Ix'slien.s), 14S, 215 
,, (Omiusous), 148, 215 

,, (Tii^onotuiiia), 148, 217 

vitali,Ri (Abia). xxxvii 

(Citlienitiia), Ixxii 
voinitdiiu {('u!!i[ilKira), 22 
' vulgaris (Meltdniilha), 401, 404, 408 
(I’espa), Ixi, Ixix 

' Yiilneripeiiiiis (Gnatliapbaims), 149, 
214 

w-iUbmii (Oiaih'iuletiia), xxix 
,, (Tlii-ela), xii 
wallairi {Calascdjms), 205, 212 
; ,, (Hojilopria), 374 

1 „ (Scvlio). .344 

; wallii'lii (C’araltiis), 171, 181, 211 
; wesinat li (ryp^aeotiettialiis), xvii 
westvnnninii (S<‘;in,i). 194, 216 
' wliitbilli ((.’atasiaipus), 200, 201, 212 
^ wilKi-ilii (Aiuli-eiia), 220, 221, 223, 
225, 228, 258, 259, 260, 270, 273, 
: 276, 277, 278, 292, 296 

wolbistuiii (CViiiostigimis), 367 
,, (Oxvialns), 372 
I xiintbacrus (Clllatninsi, 137, 212 
I x.iiilliopn.s {HaiietUK), 221 
i x.iiitlidsticta (Nomadal, 252, 2G1, 270, 
i 308, 314, 316 
! Xyloiyctidae, xiv 
t yaiiiiiiu.n (Antheniea), 438 
Za\ipi(t, 59 
: Zeu^dnpleca, 113 
, Zorapteia, 93, 98, 101, 105, 466 
! zolabi (Rdiiiiliiis), 328 
I Zysat'iiidav, 433 
I ZygaLiiinar, xxv. 433 
j Zygotlioraea, lit) 



ERRATA. 

TilANSA(T10N!:5. 

rage 75), line 8 from top, for eitdei-n read 

Page 8U, Utie 27 i'rum top, fur cn^t ceiitrttl reud iceit. central. 

Page 328, lina? from top, for read Jssororo. 

Page 341, line 12 from Ixitfconi, for Jssarum read /.wrwo. 

Page 353, line 20 from top, for luti, J/. .Uaif. read Knt. Mmj. 
Page 433, line 5 from bottom, for encandieu read cocandica. 
Page 434, tine 13 from top, for rubritinvUdis read ndri'ilinctalis. 
Page 46(J, line 0 from bottom, for acurutehi read accurately. 


PliOCBEDINUS. 

Page xl, line 11 from bottom, for lurantensiis reaal luratcusis. 

Page xUv, line 3 from bottom, for Orc/teiimi read 

Page lx, line 17 frmn bottom, for Ciyptorrynchun read CryptorrkyncHn. 
Page IxJi, line 14 from bottom, for Cart, read Carl. 


Peintkd Ilf Great Bkitain bv Kjoeiahi* Clav (t Sun.:, l-ijiriEo, 

BRONiWIOK ijT., STAMKIRD bT„ S.E, 7, A.ND BUNCAY, triTOLK. 








